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ABSTRACT
Four, 1:63,360 geologic maps covering an area of over 5,800 sq. km. 
of the Melbourne Trough are presented. Seven formations are 
recognised, spanning,without a break,the time interval Early Silurian 
to Early Devonian.
110
From these formations/brachiopod species are identified of which 
thirty—seven are described. One superfamily, one family, two sub­
families, four genera, twelve species and one subspecies are new.
The brachiopod faunas from the Early Silurian formations are spar se and 
only spiriferide and strophomenide species are described. In the Late 
Silurian—Early Devonian, however, benthic faunas become progressively 
more diverse, and of these, the brachiopod faunas including representatives 
of the spiriferide, strophomenide and chonetidine groups are described. 
Several species from the Dundas Trough, Tasmania, and the Yass Basin are 
redesribed for comparative purposes. *
Two Silurian and six Devonian assemblage zones are recognised in the 
marine clastic strata of the Melbourne Trough. Of these there are nine 
graptolite assemblage zones, one conodont assemblage zone, one dacryocon- 
arid assemblage zone, and five brachiopod assemblage zones. The five 
brachiopod benthic assemblage zones are new, and are recognised by the 
first appearance of the following species: Aegiria thomasi. (oldest)
Notoparmella plentiensis. Boucotia janaea, Boucotia australis and 
Boucotia lovolensis (youngest).
The graptolite, conodont and dacryconarid zones are used to correlate the 
Victorian sections in the Melbourne Trough with Euro-Asian, North American 
and other Australian sequences. The brachiopod zones are used to 
correlate with other Australasian sequences but do not appear to have 
applicability to sequences outside Australasia. This results from the 
the influence of endemism of the late Silurian-Early Devonian benthic 
faunas which have been termed the Tasman Subprovince.
Eight lithofacies and eleven biofacies are recognised and their temporal 
spatial distributions delineate "shelf" and deeper areas in the trough,
indicating progressive shallowing of the trough to the east through time* 
Tectonic pulses or events which are more marked in eastern Victoria and 
southern New South Wales are reflected by changes in the distribution of 
biofacies and lithofacies*
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CHAPTER 1 . INTRODUCTION
Many avenues of palaeontological and stratigraphic research were  ̂ conducted by me
delineated during a detailed geological mapping programme/in central 
Victoria, and these form the bulk of this thesis# This investigation 
covers over 5,000 sq. km (Figure l), representing the eastern portion 
of the Melbourne 250,000 geologic map, (Mines Dept# Victoria, 197l), 
from Seymour in the north to Lilydale in the south# It encompasses 
the Yan Yean 1:63,360 geologic map (Garratt, 1972), Kinglake 1:63,360 
geologic map (Garratt, 1977)> and the Tallarook 1:63,360 geologic map 
(Garratt, 198$), and the Warrandyte-Ringwood district of the Ringwood 
geologic map (Enclosure ).
The research embodied in this thesis includes:
1# A revision of the structure of the Silurian-Devonian marine rocks 
of the western portion of the Melbourne Trough (Packham, i960), 
with recognition of previously undetected folds and faults#
2. Detailed lithostratigraphic and biostratigraphic subdivision of
the Silurian-Devonian rocks are presented. These studies have led 
to a major revision of the correlation of the sequence of Silurian- 
Devonian rocks of the Melbourne Trough. This is based on a new 
brachiopod zonation supplemented by the graptolite, conodont and 
dacryoconarid zonation#
3# A depositional model for the Melbourne Trough based on (2) above and 
integrated with the vertical and lateral distribution of Silurian- 
Devonian lithofacies and biofacies.
4« A detailed taxonomic revision of selected articulate brachiopod 
taxa. The selection of those studied was based on either their 
value in intrabasinal correlation, or personal interest; for example 
the order Spiriferida was studied in detail and a major revision of 
the classification was undertaken.
AUSTRALIA 1:2,500,000 GEOLOGICAL MAP
Fig. 1 Locality Map Of The Melbourne Trough
Tectonic framework
The Melbourne Trough is bounded by two ’’Axes”: the meridional Heathcote-
Mount William "Axis" to the west, and north west-south east trending 
Mount Wellington "Axis'1 to the east* South of Springfield the 
Heathcote-Mount William "Axis" trends northeast southwest and reappears 
at Dog Rocks Inlier near Geelong. The Mount Wellington "Axis" alters 
direction to northeast southeast and is probably represented further south 
by the outcrop of Cambrian greenstones at Waratah Bay (Figs. 1, 2).
North of Colbinabbin and Dookie. the "Axes" are masked by sediments of the 
Murray Basin? Gravity anomalies reflect the northward continuation of
these "Axes" to close to the Murray River (Gravity Anomaly Map of
\
Bendigo 1:250,000 map, BMR 1972) and drilling has confirmed the presence 
of greenstones and altered basic and ultrabrasic igneous rocks on these 
anomalies (Tickell, 1977, unpub.). Near the apex of the triangle
thus suggested the two "Axes" have converged and are separated by 
only 15 km.
The western boundary of the Melbourne Trough in the Early to Middle 
Silurian is taken at least as far west as the Heathcote - Mount 
William "Axis" and in all probability the shoreline extended beyond 
the "Axis". It cannot be located because of the complete lack of evidence 
of shelf and neritic sediments (Thomas and Keble, 1933; Thomas, 1937: Talent 
1965a, 1965b; VandenBerg and Schleiger, 1972). Other indirect 
evidence is provided by the presence of Upper Ordovician fragmentary 
neritic faunas in sediments outcropping west of the "Axis". This 
indicates a transgression from further west in Late Ordovician times
(Singleton, 1965, 1975).
aThe ^stern boundary of Early to Middle Silurian times
is drawn at the eastern edge of the Walhalla Synclinjprium and^like 
the western side^ no shelf or neritic sediments have been recognised 
or preserved.
Stratigraphie setting
The essentially clastic marine rock sequence of the Silurian to 
Early Devonian of the Melbourne Trough of central Victoria consists 
of claystone , siltstone and sandstone with subordinate conglomerate, 
limestone and shale* Seven formations are recognised in the mapped 
area* The nomenclatural history applied to the succession in central 
Victorian Province is summarised in Fig. -4 The formations in 
ascending order are the Anderson Creek Formation, Dargile Formation,
Yea Formation, Humevale Formation, Wilson Creek Shale, Killingworth 
Formation and the Cave Hill Formation. The base of the Anderson 
Creek Formation and the Yea Formation are not exposed and the tops 
of the Killingworth Formation and Cave Hill Formation ara erosional.
The total thickness exceeds 7,000 m. The stratigraphic nomenclature 
presented in this thesis is based essentially on Williams (1964), 
and to a lesser extent on Thomas (1937, 1941a, 1941b) and Talent 
(1965a). For reasons expressed elsewhere in this thesis the 
stratigraphic nomenclature proposed by, Schleiger (1964a, 1964b and 
1974), and that of Moore (1965a, 1965b, 1971, 1972) is not accepted.
Extension of Williams* (1964) stratigraphic nomenclatural scheme from 
the Silurian-Devonian of Kinglake district, northwards into Broadford, 
Seymour and Puckapunyal, south-eastwards into Yea and Glenburn, has led 
to a revision of stratigraphic nomenclature and a rejection of many 
early names proposed for these areas. Discovery of new fossil 
localities and detailed recollecting at previously known sites has 
helped in the construction of a biostratigraphic framework.
However during the Late Silurian to Early Devonian there is evidence 
that marginal areas . of the trough became shallower perhaps in response 
to the Bowning Orogeny (Browne, 1Ç47) in the Late Silurian. This 
shallowing is reflected in the increase in numbers and diversity of the 
benthos and the change in sedimentary facies of the Late Silurian to 
Early Devonian formations between Eeathcote and Lilydale in the west, 
and at Coopers Creek, Tyers and Waratah Bay in the east (Singleton, 1965 
1973; Webby, 1972).
An important by-product of the main research investigated and 
reported upon in this thesis is the recent revised Silurian 
(Ludlovian) age recently demonstrated for the straigraphically 
lower Baragwanathia flora near Yea (Garratt, 1979, 1980 M S  ). 
Plants associated with Baragwanthia are similar to those from much 
younger strata (Middle to Late Devonian) (Douglas 1979 pers. comm}. 
This oldest occurrence of the Baragwanathia flora is of world-wide 
significance.
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CHAPTER 2. STRUCTURE OF CENTRAL VICTORIA
The Silurian to Early Devonian marine clastic rocks of the Melbourne 
Trough are folded in the Middle Devonian during the Tabberabberan 
Orogeny (Andrews, 1938)* The folds are asymmetric^concentric and 
parallel, with the axes ranging from meridional to almost latitudinal 
with local strong northwest to southeast and southwest to northeast 
arcuate trends (Thomas, 1939)*
Fig* 2 illustrates the structure of the Melbourne Trough* It is 
essentially an updated modification of Williams® (1964, fig* 12, 
opp* p* 310) and Thomas^ (1939, p*63 , fig*2 )-editions. .
Fig. 3 is a structural synopsis resulting from a detailed mapping 
programme of the Yan Yean, Kinglake and Tallarook 1:63,360 geologic 
maps (Garratt, 1972, 1977, 1980) and the Ringwood 1:63,360 geologic 
map (VandenBerg, 197l), with modifications. -
t ^
Fig. 3 summarises the structure pertaining to the mapped area* The 
notable features are:
(a) the recognition of large-scale meridional normal faults parallel 
to bedding and latitudinal strike slip faults, particularly in the 
Yea-Broadford and Seymour area of the Tallarook and Kinglake 1:63,360 
geological maps (Enclosure ’ ); and in the Christmas Hills,
Yarra Glen, Lilydale-Healesville area of the Yan Yean 1:63,360 geologic 
map (Enclosure v).
(*) the increase in intensity of folding northwards. This is
exemplified by tracing the Kinglake Basin (Williams, 1964) from 
Kinglake, where it is a large broad structure with gentle dips, 
northwards into the Reedy Creek Syncline where axial plane 
cleavage is developed in the rocks on the axis of the fold, and 
the limbs of the fold are steep.
>
The delineation of sinistral strike slip faults support Williams (1964, 
fig. 12) postulate that the sigmoidal fold styles of the Silurian- 
Devonian sedimentary rocks of the Melbourne Trough are due to major 
east-west sinistral shears of the basement at depth.

Extension of Williams8 mapping from Kinglake northwards into Seymour 
an^ Yea* eastwards from Flowerdale to Glenburn and Chevio \t, south 
eastwards from Kinglake to Lilydale and Healesville and southwards 
to Warrandyte, has resulted in a much modified structural and strati­
graphic interpretations of -* the 1964 and 1971 editions
of the Melbourne 1*250,000 geologic map*
It was found impossible to accept the earlier work of Schleiger (1964a, 
1964b) and Moore (1965*) who failed to recognise folds and faults that are 
delineated in the geologic maps here in (Enclosures , ).
; r Differences in strike of the magnitude of 15°to 45° are common 
between those given by Schleiger and Moore and those recorded herein* 
Further the contact between the Trawool portion of the Strathbogie 
Granodiorite had to be greatly revised* These discrepancies occur' , 
between Broadford and Seymour, and Broadford, Tallarook and Strath 
Creek on the Tallarook 1:63,360 gelogical map; and between Christmas 
Hills, Lilydale and Healesville on the Yan Yean 1:63,360 geological map.
Some parts of the mapped .region have previously been mapped and 
discussed by Selwyn (1856), Jutson (1908, 191l), Junner (1913),
Thomas (1939, 1959), Hills (l94l), Thomas and Kenley (1953-1954*?
Unpub), Garratt (1973), Williams (1964) and VandenBerg (l97l)
and their structural trends and patterns conform with those presented
herein.
Williams (1964) demonstrated the strong relationship between the 
amplitude of plunges and regional trends of the folds as mapped and 
those derived from TTS diagram analyses. T T  S diagrams were not 
attempted by Williams in the Flowerdale-Clonbinane district because 
of rapid changes in plunges and fold trend directions* It was found 
during the present research that these changes continued into the 
Seymour-Broadford area and Broadford-Yea district and so 7T*S diagrams were 
not attempted. Independent evidence for rapid plunge changes is derived 
from changing shape of outcrop patterns of sandstone marker horizons. 
Calculation of amplitude of plunge is either from direct measurement 
of the plunge* where the fold is exposed or derived by stereographic 
plots of limbs of the folds.
F I G . 3 S T R U C T U R A L  H A P  O F  S I L U R I A N  - D E V O N I A N  OF  WE S T  C E N T R A L  V I C T O R I A
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Evidence for faulting in the mapped area is given by:
(1) exposure of brecciation and quartz veining along the Murrindindi Fault 
plane; at Murrindindi, south of Yea (Kinglake 1:63,360 geological 
map, Enclosure ) the fault zone is approximately 50 cm wide, the 
rocks within this zone have been pulverised,
(2) Intrusions of quartz porphyry dykes along the fault plane,
eg. in the Tarrawarra Fault, east of Yarra Glen (Fig. 3; and Yan 
Yean 1:63,360 geologic map, Enclosure ) and the Kulaba Fault, east 
of Seymour (Tallarook 1:63,360 geologic map .
(3) The sinsistral displacement of the Smoky Creek Anticline by 
the Landsdowne Fault between Broadford and Seymour (Tallarook 
1:63,360 geologic map, Enclosure ), and the Yea Anticline by the 
Tarrawarra Fault on the Yan Yean 1:63,360 geologic map, (Enclosure ).
Contrary to VandenBerg (1978, Fig. 5, p. 293) there is no evidence for 
the existence of the Sunday Creek Fault which he shows connecting the 
northern boundary of the Strathbogie Granite to the southern boundary 
of the Cobaw Granite and striking ENE-WSW. .
The granite batholiths - Strathbogie Granite and the Mount Disappoint­
ment Granite-intruded the Silurian-Devonian strata of central Victoria 
■' ' .. * / during the epi-Upper Devonian (Singleton,
1965, p.7; VandenBerg, 1978). Rejuvenation of some 
faults is evident from ' the truncation of the Strathbogie and 
Trawool Granites by the Seymour, Falls Creek, and Cotton1s Pinch Faults 
(Tallarook 1:63,360 geologic map. : . No reliable date can
be given for this movement, except that it post dates the intrusion of 
the granite batholiths. All granite batholiths in central Victoria 
have unstressed metamorphic aureoles (Singleton, 1967, P»7)»
CHAPTER 3. LITHOSTRATIGRAPHY
Introduction
Seven formations, two of which are new, and various members are 
described. Their geographic distribution and relationship to other 
Silurian-Devonian marine clastic sequences within the Melbourne Trough 
are discussed.
The pioneering works of Selwyn (1856), Thomas and Keble (1933),
Thomas (1937, I960), Philip (1962), and Williams (1964) have laid 
the foundations for this stratigraphic synthesis. Other useful, but 
minor, contributions to the Silurian-Devonian stratigraphy include 
Jutson (1908, 1911), Gill (1940, 1941, 1942, 1952a, 1965), Singleton 
(1949), Schleiger (1964a, 1964b), Moore (1965a, 1965b) and Couper 
(l965)* VandenBerg (1971, 1975) and VandenBerg et al. (1976) have 
provided recent stratigraphic schemes, reviewed and described some 
formations. Différées with this nomenclature and correlation are 
discussed. Fig.. 4 summarizes the history of the stratigraphic 
nomenclature for the Silurian-Devonian.
Note that in Fig. 4, the stages of the Silurian include the Pridolian 
which was not universally accepted prior to 1968. Previously, the 
Silurian-Devonian boundary in Victoria was placed either at the top of 
the Ludlovian, or at the top of the Skalian - a post-Ludlovian 
pre-Gedinnian stage recognised only in western Europe (Boucot, I960; 
Talent, 1965b) - and now superseded by the Pridolian. I have included 
the Pridolian even though workers such as Gregory (1903), Chapman (1914) 
and Chapman and Thomas (1935) did not include it in their concept of 
the Silurian. .
It became clear during re-mapping of central Victoria that a rational­
isation of the available stratigraphic names was necessary, involving 
earlier contributions by Thomas (1937, 1941a, 1941b), Jutson (l91l),
Gill (1940, 1941, 1942, 1952a, 1965), Moore (1965b), Williams (1964), 
and Couper (1965)* Some large tracts were unmapped, despite a 
continuity of the Silurian-Devonian sequence between them. Consequent­
ly, a plethora of nomenclature was established, much of which is here
FIG.4 STRATIGRAPHIC NOMENCLATURE OF SILUR IAN - DEVONIAN MARINE CLASTIC STRATA OF CENTRAL VICTORIA
AT TOP OF LUDLOVTAP
in synonymies. Synonymies are restricted to those authors who have 
either described a formation or have used a name not previously 
employed (see Fig. 4 ). Thus, important stratigraphic reviews 
given by Philip (1967), Talent (1965b), Talent and Banks (1967), and 
Webby (1972) are not included in this chapter.
Anderson Creek Formation Selwyn, 1856
Synonymy
1856 Anderson Creek Beds - Selwyn, p.13.
1964 Yan Yean Formation - Williams, p.276 (in part)#
1965b Unnamed Formation - Moore, p.208. *
1971 Anderson Creek Formation - VandenBerg, p#2#
1972 Anderson Creek Formation - Garratt, (map only)#
1973 Anderson Creek Formation - VandenBerg et al, p#l6#
1975 Anderson Creek Formation - Talent et al. p#35#
1976 Anderson Creek Formation - VandenBerg et al. p.47#
Type section '
Originally nominated by Selwyn (1856), and later re-defined by 
VandenBerg (l971> p.2.) as Anderson Creek, 5km southeast of Warrandyte# 
(Ringwood 1:63,360 coords 255434 to 263408). ’
Derivation of name
After Anderson Creek. .
Thickness
2360m +
Introduction
The above synonymy illustrates that neither Williams (1964) nor Moore 
(1965b) were aware of Selwyn*s earlier published name. VandenBerg
(l97l) described and formalised the nomenclature for the formation 
outcropping south of the River Yarra. A brief general account was 
also given by VandenBerg et al. (1976). A lithological description 
is given for the Anderson Creek Formation outcropping north of the 
River Yarra. Although the base is not exposed, the unit nevertheless 
merits formation status by virtue of its widespread distinctive and 
constant lithology.
Fig. 5 Thick bedded, massive mudstone and minor sandstone of 
the Anderson Creek Formation, exposed in a cutting west of 
Warrandyte. Beds dip 45° to the west. Height of cutting is 2.5 m.
Fig.6 Thick bedded, laminated mudstone and minor sandstone of 
the Anderson Creek Formation exposed in a cutting west of Warrandyte 
Bed inclination and scale as for Fig.5
Fig. 7 Graded lithic sandstone and mudstone of the Anderson 
Creek Formation exposed in a cutting at Warrandyte. Note axial 
plane cleavage in the mudstone - 20 cent coin is 2 8 mm in 
diameter.
Fig. 8 Zoophycos trace fossil in mudstone of the Anderson 
Creek Formation exposed in a cutting near Warrandyte.
Geographic distribution
The formation crops out in the core of major anticlinoria between 
Greensborough and Berwick (Melbourne 1:250,000 geological map, 1971 
edition, Victorian Mines Department).
Lithology
The bulk of the formation is composed of a series of thick monotonous 
beds of mudstone. The beds are continuous, uniformly thick and 
varying from 10cm to lm (Fig 5). They are either massive, laminated 
or bioturbated, and separated by 2cm to 20cm thick sandstones. The 
rocks are dark, bluish-grey when fresh and weather to a pink, white, 
yellow, brown or olive, with segregation of limonite along bedding 
planes, joints and fractures. Talent (1967) has provided the only 
petrographic analysis of the formation, noting that the mudstones 
contain 22$ of AI2O3. The grains consist of quartz, muscovite, 
chlorite and serecite fragments. Muscovite is concentrated along 
bedding planes, but rarely gives a fissility to the rock. Bioturb- 
ation is frequently encountered throughout the bed or more rarely 
concentrated near the top. The interbedded sandstones are graded 
and have flute moulds at the base. Some are also laminated and bear 
rippled upper surfaces. They consist of fine to medium sized particle 
of rounded reef quartz, black chert, and muscovite with occasional 
rounded quartzite and mud intraclasts. The matrix comprises 30$ of 
the rock and is composed of chlorite and serecite clay minerals (Talent 
1967)* The base of the sandstones is erosional with the underlying 
mudstone (Figs. 7, 10).
The coarse grained members are recognized outcropping south of the 
River Yarra and constitute 10-15$ of the formation. They are 
separated by 1220-1250m of thick bedded mudstone. Their stratigraphic 
relationships are illustrated in"Fig.63. The lower member is the 
Warrandyte Conglomerate Member and the upper member is the Mullum 
Mullum Sandstone Member, which is new.
■v
Palaeontology of the Anderson Creek Formation 
See Figs. 66-68a and Chapters 4 and.5.
V
Fig. 9 Chondrites trace fossil in mudstone of the Anderson Creek 
Formation, exposed in a cutting west of Warrandyte. 20 cent coin 
is 28mm diameter. Note concentration of Chondrites towards top 
of bed.
Fig. 10 Graded lithic sandstone, laminated near the top of the 
bed (T ). Note irregular contact with overlying mudstone. Scale
£L U
of lens hood is ko mm in diameter.
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Correlation with other formations in the Melbourne Trough 
The Anderson Creek Formation correlates with the Deep Creek Siltstone 
in Keilor and Springfield, and the Costerfield Formation at Heathcote 
(Figs. 62-64).
Fig. 11 Warrandyte South Quarry type locality of Warrandyte 
Conglomerate Member. Conglomeratic phase is represented by the 
quarried portion, 10 m thick. Beds dip steeply to the east.
Fig. 12 Well bedded graded lithic sandstone and mudstone 
of the upper portion of the Warrandyte Conglomerate Member at 
Warrandyte South Quarry. Scale of lens hood is fcOmm diameter.
Beds dip steeply to east
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Warrandyte Conglomerate Member Moore, 1965b 
Synonymy
1965b Warrandyte Conglomerate - Moore, p.208.
1971 Warrandyte Conglomerate Member - VandenBerg, p.2.
1973 Warrandyte Conglomerate - VandenBerg et al. p*17*
Type section
Nominated by VandenBerg (1971, p*2) as Warrandyte South Quarry, off 
Husseys Lane, south of Warrandyte, coords* 255433» Ringwood 1:63,360 
Military map*
Derivation of name 
After the town of Warrandyte* .
Thickness
0-70m.
Lithology Geographic distribution 
Most of the outcrop of this member lies to 
area* The member outcrops on both flanks 
clinorium as mapped by VandenBerg (l97l).
The member was originally recognized and mapped by Jutson (l91l) as 
an unnamed unit* Moore (1965b, p*208) formalised the name* It 
consists of interbedded, coarse-grained, graded grits, sandstone and 
mudstone and clast supported conglomerate lenses up to 6m thick*
When fresh, the rocks are light bluish-grey and calcareous but weather 
to a friable brown yellow and white rock with subsequent leaching out 
of the carbonate* The clasts in the conglomerate beds are rounded ~ 
particles of reef quartz, muscovite, quartzite, sandstone and occasional 
intraclasts of subangular mudstone, and are well exposed at the type 
locality (Figs.if,12) Here bedding planes display the only planar view 
of Zoophycos (Fig*13).
A section (Appendix l) measured along the Preston Pipe track 380m 
west to 455m east of Harris Gully Road, Warrandyte (Ringwood 1:63,360 
coords* 432232 to 432243) revealed five conglomerate lenses comprising
the south of the mapped 
of the Warrandyte Anti-
Fig.13 Planar view of Zoophycos on bedding plane of mudstone 
of Warrandyte Conglomerate Member at Warrandyte South Quarry. 
Scale of lens hood is bo mm in diameter.
Fig. 14 Thick well bedded graded lithic sandstone and laminated
mudstone (T , ) of Mullum Mullum Sandstone Member west of x abe7
Warrandyte (type locality). The sandstones stand out in 
relief on weathering. Dip of beds is 45° to the w e st.
Height of cutting is 5 m.
Fig. 15 Graded, lithic, quartz sandstone capped by bioturbated
mudstone (T ) of the Mullum Mullum Sandstone Member. Note v ae7
concentration of Chondrites tubes at the top of the mudstone 
bed. Scale of lens hood is ^  mm in diameter.
Fig.16 Thick (1.5 m) graded sandstone (T ^ ) of the Mullum 
Mullum Sandstone Member, west of Warrandyte. Scale of lens 
hood is mm in diameter.
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52m of exposed Warrandyte Conglomerate Member. All the lenses are 
graded with erosional bases and are interpreted as channel-fill 
deposits.
The conglomerate lens exposed at the type locality can be traced for 
50m along stike and has a maximum thickness of 10m; Jutson (l91l) 
noted the fossiliferous nature of the conglomerate. '
Palaeontology
See Figs.*' 68, 68a and Chapters 4 and 5. .
\
Mullum Mullum Sandstone Member C t x s i^ )
Type section
A series of road cuttings on the Warrandyte-Templestowe Road between 
Ringwood 1:63,360 coords 208442 and 214444,
Derivation of name 
After Mullum Mullum Creek,
Thickness 
0 to 300m,
Lithology
The Mullum Mullum Sandstone Member crops out on the east and west 
flanks of the Warrandyte Anticlinorium (Enol:). It is well exposed 
in a series of cuttings north of Ringwood, at Heatherdale Railway 
Station, and at the type locality. It is essentially confined to 
south of River Yarra. The units consists of interbedded mudstone 
and graded sandstone with beds of up to 1.5m thick. When fresh, the 
sandstone is hard, blue and grey, weathering to soft, friable, pink, 
white and mottled brown. The sandstone beds have erosional contacts 
with the underlying beds. The graded division of each bed passes 
upwards into parallel and cross-laminated layers which may be capped 
by a thin layer of mud. (Figs. 15,16). .
. V
Palaeontology
See Fig.’62 and Chapter 4. •
Dargile Formation Thomas, 1937
Synonymy
1903 Melbournian Series - Gregory, p.171.
1914 Melbournian Beds - Chapman, p.207*
1933 Yarravian - Thomas and Keble, p.81. * .
1937 Dargile Beds - Thomas, p.66.
1940 Melbournian - Gill, p.249.
1941a Dargile Beds - Thomas (map only).
1941 Melbournian - Gill, p.156.
1949 Dargile Group - Singleton, p.92.
1950 Melbournian Series - David, p.185* .
1964 Yan Yean Formation - Williams, p.275 (in part).
1965 Christmas Hills Sandstone - Gill, p.119*
1965b Christmas Hills Formation - Moore, p.210.
1971 Dargile Formation - VandenBerg, p.3*
1971 Christmas Hills Formation - Moore, p.1091*
1972 Dargile Formation - Garratt (map only).
1973 Dargile Formation - VandenBerg et al. p.17.
1973 Dargile Formation - McAndrew and Marsden, p.33*
1975 Dargile Formation - Talent et al. p.53*
1976 Dargile Formation - VandenBerg et al. p.47.
Type gecstion
Nominated by Thomas (1937, p.66) for a series of exposures on both 
sides of the Costerfield - South Heathcote Road, east of the Heathcote 
Range and west of Old Antimony Creek.
Derivation of name ,
After the Parish of Dargile.
(Thickness
Introduction
The earlier subdivision of Gregory (1903), Chapman (1914), and 
Thomas and Keble (1933) are not lithostratigraphic but refer to their
17
attempts to introduce a biostratigraphic nomenclature for the 
Silurian.
Chapman (1914, p,207) did record that the Melbournian Beds are 
strongly current bedded. Thomas (1937), however, proposed a litho- 
stratigraphic subdivision for the Silurian-Devonian marine clastic 
sequence at Heathcote, Victoria. He included type sections and 
descriptions of the formations, and therefore the name Dargile is 
accepted as.the earliest available name.
The term Melbourn_ian has not survived into recent local stratigraphic 
literature (excluding Schleiger, 197*0, primarily because earlier 
workers loosely applied the name in either a time, time rock or rock 
sense, without definition. The base of the Melbournian was recognised 
by Monograptus riccartonensis. which is unknown in Australia (Talent 
et al. 1975). Gill (l9^0) attempted to formalise the term Melbournian 
by citing an exposure at Moonee Ponds Creek, Brunswick, north of Melbourne, 
as the type locality. However, he offered no description, type section 
or thickness for the formation. The Dargile Formation at Heathcote 
(excluding Unit l) has subsequently been recognised in the Melbourne 
area (VandenBerg, 1971; Garratt, 1972).
. I *
Williams (1964) proposed the name Yan Yean Formation for a sequence of 
sandstones and mudstones outcropping in the Kinglake district. Indepen­
dently, Gill (1965) and Moore (1965b) formally nominated a sequence 
of mudstones, sandstones and quartzite in the Yarra Glen-Croydon area 
as "The Christmas Hills Sandstone” and ’’Christmas Hills Formation" 
respectively. Re-mapping of the Lilydale and Kinglake districts 
(Garratt, 1972, 1977; VandenBerg, 1971) has shown that the Dargile 
Formation is continuous between Heathcote and Melbourne and includes 
the upper part of the Yan Yean Formation and "Christmas Hills Formation".
Moore (1965b, p.210) erroneously named Hills (1934) as the author of 
Christmas Hills Quartzite, which if correct would pre-date the name 
Dargile Formation. However, the earliest known reference to the 
term Christmas Hills Quartzite is Fairbridge (l953> p.V.7), who noted 
the prominent silicified sandstones of the Christmas Hills Quartzite 
and indicated that Gill was the author of the name. Gill did not use 
the name Christmas Hills Quartzite until much later (Gill, 1965)*
Pig. 17 Thick, well bedded sandstone and thin mudstone of the 
Dargile Formation exposed in a cutting at Christmas Hills. Note 
jointing is well developed. Beds dip gently to the east.
Fig. 18 Laminated, well sorted sandstone of the Dargile 
Formation exposed in a cutting at Christmas Hills. Note
sharp contact between mudstone and sandstone, planar base and 
asymmetric ripple developed on upper surface. A rro w  in d ic a t e s  
probable current direction.
«*
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Geographical distribution *
The formation has a very wide distribution. Between Heathcote and 
Costerfield, east of Heathcote-Mount William,Cambrian Greenstone 
Belt, units 1-4 of the Dargile Formation crop out (Thomas, 1941a, 1941b), 
It extends southwards as a broad linear belt, outcropping between the 
Heathcote and Moormbool faults at Pyalong, and continues southwards 
to Melbourne, It is restricted to the east of the north-south 
trending Moormbool Fault, A number of small folds in between Kilmore 
and Clonbinane broaden the outcrop of the formation. These folds are 
not shown on the 1971 edition of the 1:250,000 Melbourne geological 
map. Further east, the formation is confined to the cores of the 
Whittlesea Anticline, Kinglake Anticline, Reedy Creek Anticline, Yea 
Spur Anticline, Yarra Anticline, Paul’s Range Anticline and the 
Warramate Anticline, West of Lilydale, the Dargile Formation forms 
the hard resistant faulted Yarra Scarp between Mt. Slide, in the north, 
and Rowville in the south. It forms the bedrock in the Melbourne 
area and outcrops in the broad, open Bulleen Syncline between Melbourne 
and Warrandyte, and occurs as isolated outliers in the basalt plains, 
north and northwest of Melbourne,
Boundaries
The base of the Dargile Formation in the mapped area is taken at the 
change from massive grey, green, laminated siltstones of the Anderson 
Creek Formation, to laminated cross-bedded, or ripple-drift, quartz, 
mica, sandstones which are equivalent to units 2 and 3 of the Dargile 
Formation at Heathcote, Unit 1 cannot be differentiated from the 
Anderson Creek Formation, The contact is always obscured, but is 
inferred by a marked change in relief. The contact occurs within 
5m of two roadside exposures on the eastern flank of Bulleen syncline 
on the Tempiestowe-WarrandyteRoad, west of Warrandyte, The contact with 
the overlying Humevale Formation is gradational and is estimated within 
20m of strata, and therefore probably varying from place to place.
The gradational contact from sandstones to mudstone is well exposed 
in roadside exposures along the Christmas Hills Yarra Glen Road, 
north of Warrandyte, and the Lilydale-Healesville Road, west of the 
River Yarra, In the Whittlesea and Kinglake districts, the base of 
the formation is not exposed and the top is marked by the change from 
mudstone of Unit 4 of the Dargile Formation to the sandstones of 
either the Clonbinane Sandstone Member or the Mount Phillipa Sandstone
Member of the Humevale Formation.
The lithology will he discussed under the two sub-headings (a) incorpor­
ating units 2 and 3> and (b) Unit 4 of the Dargile Formation,
Lithology
(a) Units 2 and 3, The "Graptolite Beds” (unit 2) and the "Dargile 
Sandstones” (unit 3) are rhythmically interbedded mudstone and 
sandstone. The sandstones exhibit laminations, cross-bedding (kappa 
type of Allen, 19^3) and ripple-drift bedding; the bases of the 
sandstones are either planar or occasionally sculptured by flute moulds. 
Graded beds are rare, and range from fine to medium sand. The upper 
surfaces of the sandstone are sculptured with either symmetric ripples 
or linguloid ripples (Fig.18 )# Bed thicknesses vary from 5mm to lm.
The thick beds are moderately well sorted, composed of quartz particles 
with minor muscovite and may contain shell grit at the base. Indist­
inct parallel laminations are preserved in the upper few millimetres 
of the beds. These thick sandstones outcrop at Studley Park, east of 
Melbourne, and Christmas Hills, north of Warrandyte (Fig.17 ).
Elsewhere, the sandstone beds are thinner, light grey and hard when 
fresh, but in outcrop weather to a soft friable or flaggy, yellow-brown 
or whitish yellow with segregation of J-imonite along the bedding planes, 
joints and fractures. The sandstones are always distinct from the 
interbedded mudstones. Slump structures have been observed in the 
sandstone beds south of Whittlesea, Note that the "starfish beds” 
in Melbourne, Kilmore and Heathcote are confined to the sandstone beds.
A definitive petrographic analysis of the sediments of the Dargile 
Formation of the Kinglake-Whittlesea District was carried out by 
Williams (1964). His conclusions on the composition and percentages 
of the minerals present have largely been confirmed by Talent (1967) 
for equivalent strata in the Melbourne district. They reflect the 
uniformity of the formation throughout its outcrop. The sandstones 
consist of rounded to angular grains*of quartz with minor laths of 
biotite, muscovite, orthoclase and dkgoclase. In the Melbourne 
District, between 56$ and 63#5$ of the grains are quartz, with a matrix 
of 36.5$ to 41.1$ (Talent, 1967), whereas Williams (l9&4) recorded 
50.1$ quartz to 49.1$ for equivalent rocks at Whittlesea. The 
muscovite grains are concentrated along the bedding planes and give 
a fissility to the rock.
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Fig.19 Channel filled by sandstone in the Dargile Formation 
exposed in a cutting at Christmas Hills.
Fig.20 Cross-section view of Chondrites in mudstone of Dargile 
Formation exposed in a cutting at Christmas Hills. Note that 
tubes do not penetrate to underlying sandstone. Contact mar-: 
by dashed line.
Fig.21 Mudstone of Dargile Formation with concentration of 
Chondrites in upper half of the bed, exposed in a cutting at 
Christmas Hills.
Fig. 22 Mudstone of Dargile Formation with Zoophycos and 
Chondrites exposed in a cutting at Christmas Hills.
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Mudstones are often bioturbated and occur as a dense mass, occasion­
ally penetrating the overlying and underlying sandstones (Figs•20,22)• 
Both Chondrites and Zoophycos are recognized,
(b) Unit 4: The Aegiria-Encrinurus Mudstone
Thomas (1937, p#67) noted that the upper part of this unit is unfossil- 
iferous. The concentration of fossil localities in the iower part 
of the unit between Kilmore and Upper Plenty north west of Whittle sea 
accords with .Thomas*s observations. Williams (1964, p.276) briefly 
mentioned that the unit is composed of dark mudstones. The distri­
bution of the unit is sporadic: it has been differentiated at Heathcote, 
south of Melbourne, and at Flowerdale. East of Melbourne equivalent 
strata are more sandy.
Thickness
250-600m. .
Lithology .
The unit consists of olive, green to dark grey and brown laminated 
mudstones interbedded in the lower parts of the unit with thin fossil 
bands containing Aegiria and Encrinurus. Occasional very thin 2-5mm 
stringers of fine grained quartz, muscovite sandstones occur. North­
wards, near Broadford and Clonbinane, equivalent siltstones are indurated 
and brown to grey in colour.
Palaeontology
See Figs. 65,66 and Chapters 4 and 5.
Correlation with other units of the Melbourne Trough
The Dargile Formation correlates with the Yea Formation and the
Sinclair Valley Formation of the Matlock area^ (Figs. 62,63).
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Yea Formation Garratt, 197?
Synonymy
1965 Unit A - Couper, p.2.
197^ Yea Formation - Garratt (map only). .
1979 Yea Formation - Garratt, p.220.•
1 ■ •
.Type section .
Nominated herein for a series of roadside exposures on the south side 
of the Yea-Killingworth Road, immediately south of the Goulhurn River 
between coords 410143 and 434130 of Yea 1:50,000 Military map.
Derivation of name 
After the township of Yea.
Thickness
600-850m; the base is not exposed. 
Introduction
Couper (1965) introduced a three-fold open nomenclature system for the 
sequence of marine clastic Silurian-Devonian strata outcropping 
between Yea and Molesworth. The oldest unit (unit A) which outcrops 
in the core of the Yea Anticline consists of a series of interbedded 
sandstones and mudstones, and has been termed the Yea Formation. The 
top of unit A was defined by Couper at the base of thick conglomerate/ 
sandstone sequence.
This formation is considered stratigraphic equivalent of the Dargile 
Formation in the west. They are both overlain by the Humevale 
Formation. The Yea Formation differs from the Dargile Formation on 
the basis of lithology and sedimentary structures.
Geographical Distribution
The Yea Formation has a limited distribution. It outcrops in the
core of the Yea and Kulaba Anticline (Tallarook 1:63,360; Kinglake 1:63,360
geologic maps). .
Fig.23 Well bedded, graded, lithic, quartz sandstone and 
mudstone (T -̂ ) of unnamed Sandstone Member of Yea Formation 
exposed in a cutting west of Yea. Beds dip steeply to west. 
Lens hood is b O  mm in diameter.
Fig. 24 Well bedded laminated mudstone and minor sandstone of 
Yea Formation exposed in a cutting north of Yea. Beds dip steeply 
to  west. Cutting is 4 m high.
Fig. 25 Nereites type trace fossil on bedding plane of mudstone 
o f  Yea Formation exposed in a cutting north of Yea. Lens hood 
is ^  mm in diameter.
Fig. 26 Thick bedded graded lithic quartz sandstone and mudstone
(T , ) of Rice’s Hill Sandstone Member of Humevale Formationv abcde7
exposed in a cutting north of Yea. Beds dip steeply to east. 
Cutting is 4-5 m high.
Lithology
The formation consists of sequence variably thick interbedded sandstone 
and mudstones. The sandstones weather to brown or yellow. When fresh 
the mudstones are dark blue, but weather to an olive brown or green.
The sandstones vary in thickness from 5mm to lm, are poorly laminated, 
often graded from coarse sand or gritsize upward to mud. . The upper 
parts of sandstones are often poorly laminated. The upper surfaces 
are sculptured with interference ripples. The bases are either 
planar or fluted. Some of the flutes attain im in length (Fig.32).
The sandstones consist essentially of rounded and angular quartz and 
rock fragments in approximately equal proportions, with minor amounts 
of muscovite, oligoclase and chlorite. The rock fragments include 
acid volcanics and crenulated phyllites.
Palaeontology
See Fig. 64 and Chapters 4 and 5. '
Humevale Formation Williams, 1964
Synonymy
1903 Yeringian - Gregory, p.171-172.
1908 Passage Beds - Jutson, p. 216.
1908 Yeringian - Jutson, p. 216.
1908 Passage Beds - Chapman, p.219-220.
1914 Yeringian - Chapman, p.209.
1933 Yeringian - Thomas and Keble, p.79.
1940 Yeringian - Gill, p.250.
1941 Yeringian - Gill, p.156.
1945a Yeringian Beds - Gill, p.145.
1950 Yeringian Series - David, p.186.
1964 Humevale Formation - Williams, p.271.
1965 Ruddock Siltstone - Gill, p.120.
1965b Yering Group - Moore, p.211.
1965b Ruddock Siltstone - Moore, p.211.
1965 Unit B - Cooper, p.2.
1971 Humevale Formation - VandenBerg, p.3,4.
1972 Humevale Formation - Garratt (map only).
1973 Humevale Siltstone - VandenBerg et al. p.18.
1973 Humevale Siltstone - McAndrew and Marsden, p.33.
1975 Yering Siltstone - Talent et al. p.96.
1975 Cave Hill Formation - VandenBerg, p.33,39 (in part).
1976 Humevale Formation - VandenBerg et al. p.51.
Type section
Nominated by Williams (1964, p.271) for a series of roadside exposures 
on both sides of the Whittlesea-Kinglake West Road, east of Whittlesea. 
The formation is named after Humevale Quarry, 5 km southwest of Kinglake 
West.
Thickness
1700-4000m.
Introduction
Gregory (1903) introduced the term "Yeringian" for beds outcropping at 
Yering, north of Lilydale, where they had yielded a small brachiopod
fauna. In its original definition and subsequent usage by Jutson (1908), 
Chapman (1908, 1914), Thomas and Keble (1933) and Gill (1940,1941, 1945a), 
the term had lithostratigraphic, biostratigraphic and time connotations.
Thus, terms such as "Yering mudstones”, "Yeringian mudstones”, "Yeringian 
faunas" and "beds of Yeringian age", were used informally and without 
any reference to their outcrop on a geological map. Gill (1940, p.250) 
proposed that Hull Road, Lilydale be the type locality for the Yeringian 
shales. Later (in 1965), he attempted to formalise the name.litho— 
stratigraphically by proposing the name "Yering Group" including, in 
ascending order, the Christams Hills Quartzite (a new term; no locality 
or section proposed), Ruddock Siltstone (a new term; Ruddocks Quarry 
nominated at type locality), Lilydale Limestone and Cave Hill Conglom­
erate. These latter two units had previously been established by 
Etheridge (1890) and Crohn (1953) . Talent et al. (1975) have accepted 
the argument that some flavour of Gregory’s original term, the Yeringian, 
ie. Yering Siltstone, should be retained, thereby rejecting the other 
available names, Ruddock Siltstone and Humevale Formation. Strict adherence 
to the Australian Code of Stratigraphic Nomenclature precludes the use of 
"Yering" as a rock name owing to its loose definition and application in 
the past.
Williams (1964) defined a sequence of massive mudstones and fine sandstones, 
outcropping conformably above the Dargile Formation (his Yan Yean Formation) 
at Kinglake as the Humevale Formation. He included a type section, 
locality, variation of thickness of the formation and full description, 
together with a geologic map showing its outcrop distribution. He 
confined its use as a lithostratigraphic name. In the interests of 
stability of stratigraphic nomenclature it seems inadvisable to resurrect 
the name Yeringian, or any amendment of it, as a lithostratigraphic 
term, and although a type locality has been nominated for the Yeringian 
no type section exists and neither has it been adequately described.
Recent mapping by VandenBerg (1971) and Garratt (1972) has demonstrated 
that Gill’s (1965) Unit, Ruddock Siltstone, is both lithologically and 
temporally equivalent to the earlier named Humevale Formation; conse­
quently the name Ruddock Siltstone lapses into synonymy.
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Recent amendments to the upper boundary of the Humevale Formation 
(Williams, 1964; VandenBerg, 1971; and Garratt, 1972) have been 
attempted by VandenBerg (1975), VandenBerg e t  al. (1976). These two 
revisions exclude the mudstones of the higher parts of the Humevale 
Formation sensu VandenBerg (1971) typically exposed at Hull Road, 
Mooroolbark; Hull Road, Lilydale; Melbourne Hill, Lilydale; and 
Seville. All these localities were placed in VandenBerg*s modified 
and re-defined Cave Hill Formation. Included in his re-defined Cave 
Hill Formation was the Lilydale Limestone, which conformably overlies the 
mudstones at Hull Road, Lilydale. He stated (p.39) "that the Lilydale 
Limestone is a megaclast and significantly older than, and discordant with, 
the bedding of the underlying mudstones." The irregular upper surface 
of the limestone with the overlying sandstones and conglomerates of the 
Cave Hill Formation, described earlier by Crohn (1953), was interpreted 
by VandenBerg (1975) as being due to subaerial weathering of the limestone, 
in its source area prior to its emplacement by slumping into the Lilydale 
sequence. I do not accept this re-definition of the Humevale Formation 
nor the allochthonous nature of the Lilydale Limestone. The beds of 
the limestone and underlying mudstones are concordant. The angular 
discordance of the dip of the limestones with the overlying sandstones 
and conglomerates of the Cave Hill Formation is accepted as an uncon­
formity by Crohn (1953). Further confirmation of the unconformable 
contact is in the presence of rare limestone pebbles in the basal cong­
lomerate beds of the Cave Hill Formation. VandenBerg*s age discrepancies
between the Lilydale Limestone and the underlying siltstone of the Hume­
vale Formation was based on (a) the misidentification of the dacryoconarid 
Styliolina minuta Boucek, an Eifelian form, from an unspecified locality 
in the underlying mudstones, and (b) correlating these underlying siltstones 
with the younger Tabberabbera sequence (Talent, 1963) by means of long 
ranging elements of the benthic "Yeringian" shelly fauna. The forms he 
listed included: Plectodonta bipartitia, Notoleptaena otophera, Hipparionyx 
major and Hysterolites lilydalensis. In the Lilydale-Seville district . 
the Humevale Formation is defined as follows: at Lilydale it consists of 
all the sediments between Dargile Formation below, and the Cave Hill 
Formation above. It includes approximately 4000m of silstones and the 
230m of the Lilydale Limestone Member, i.e. up to the local unconformity.
At Seville, the 4000m of mudstones are capped by sandstones and interdig­
itate with the black shales of the
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Wilson Creek Shale, Lithostratigraphic relationships of the formations 
and members are given in Figs. 63,64.
In the Whittlesea-Kinglake district I hereby re-define the Humevale 
Formation to include all sediments between the top of Unit 4 of the 
Dargile Formation and sandstones outcropping at Collins Quarry,
Kinglake West, These sandstones are considered to be stratigraphic 
equivalents of the Flowerdale Sandstone Member of the overlying Killing- 
worth Formation. On the Yan Yean 1;63,360 geological map, the Mount 
Phillipa Member is included in the Dargile Formation, However, I now 
believe that the Dargile Formation should be as described by Thomas 
(l937)• Consequently, the Mount Phillipa Member, which overlies Unit 4 
of the Dargile Formation, is here assigned to the Humevale Formation,
Further east and north of Whittle sea the base of the Humevale Formation 
is defined by the Clonbinane Sandstone Member and the top by the Flower- 
dale Sandstone Member.
Geographic distribution
The formation has a very wide distribution. It outcrops from between 
Roweville and Seymour as broad linear belts in the cores of major 
synclines. At Kinglake it forms a north shallow, broad basin which 
is topographically expressed as the Kinglake Plateau. (Yan Yean, 
Kinglake and Tállarook 1:63,360 geologic maps).
Lithology
The lithology consists of mudstones varying from 60cm to 2m thick, with 
few thin interbedded sandstones. The mudstones are laminated or 
massive and hard, blue-black when fresh, but commonly they weather to 
an olive green or yellowish brown. Four members are recognized: The 
Mount Phillipa Sandstone Member, Clonbinane Sandstone Member, Rice*s 
Hill Sandstone Member and the Lilydale Limestone Member. The Lilydale 
Limestone Member does not outcrop in the mapped area. As the Humevale 
Formation outcrops over a wide area, the lithology will be discussed 
in four areas: Whittlesea-Kinglake area, Clonbinane-Broadford district, 
Flowerdale-Glenburn-Yea area, and Lilydale-Seville Area.
Whittlesea-Kinglake area
The base of the Humevale Formation is taken at the onset of thin 
bedded, fine grained quartz sandstones — the Mount Phillipa Member which
Williams (1964) mapped on both sides of the Whittlesea anticline.
Fig. 27 Thick bedded massive/poorly laminated mudstone of the 
Humevale Formation exposed in a cutting at Humevale. Note scale 
of lens hood (left of centre) is nnn in diameter.
Fig. 28 Well bedded mudstone of the Humevale Formation exposed 
in a cutting at Tunnel Hill, Flowerdale. Beds dip steeply to 
the south east. Arrow points to lens hood.
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Mount Phillipa Sandstone Member Williams, 1964 
Synonymy
1964 Mount Phillipa Member - Williams, p.276.
1972 Mount Phillipa Sandstone Member - Garratt (map only)#
1976 Mount Phillipa Sandstone Member - VandenBerg et al. p#48#
Type section
Nominated by Williams (1964, p.276) for a series of roadside exposures 
on both sides of Cemetery Hill Hoad, Eden Park, west of Whittlesea.
Derivation of name .
After Mount Phillipa, Kinglake 1:63,360 coords. 101740.
Lithology
The Member consists of fine grained laminated quartz mica sandstones 
typically developed at Mount Phillipa and Cemetery Hill Rq&d, west of 
Whittlesea. Bed thicknesses vary between 5-lOcm and are weathered to a 
soft dull brown or yellow. The sandstones are interbedded with thin 
olive green mudstones which show evidence of bioturbation. The sand­
stones are ungraded and contain num erous specimens of Nucleospira and 
small septate rhynchonellids which Talent, in Williams (1964), referred 
to as Stege^rhynchus. The sandstones are lenticular and thin rapidly 
north and east of Mount Phillipa. Williams (p.276^' fig.2) showed the 
member as flanking the southern and eastern limit of the Kinglake Basin, 
but this cannot be confirmed.
These fine sandstones and their impoverished fauna occupy a similar 
stratigraphic position to the lowest beds of the Mclvor Formation at 
Heathcote which contain a similar fauna. Talent et al. (1975) and 
VandenBerg et al. (1976) also recognized the lateral equivalence of 
the two units.
Humevale mudstones
Conformably above the Mount Phillipa Sandstone Member are the thick * 
bedded mudstones of the Humevale Formation. j^’Aii^den Park, in the core 
of the Merriang Syncline, approximately 1000m of siltstones are preserved. 
The lower 600m consist of laminated thinner siltstones from 5-60cm thick.
The lowest 140m of strata are unfossiliferous, and are followed by a 
lm thick calcareous bed outcropping at Cemetery Hill Road« This is 
the "limestone band" of Jutson (1908)« When fresh it is a hard blue 
rock, but weathers easily to a friable mudstone. The band is character 
ised by the large eospiriferinid, Hedeina denslineata (Chapman), and has 
been traced for 8km to the north. It also outcrops on the western 
limb of the Merriang Syncline at Upper Plenty (Yan Yean and Kinglake 
1:63,360 geologic maps). The band contains a diverse brachiopod 
assemblage with occasional bivalves, gastropods, trilobites and corals. 
The calcium carbonate content of the band is about 22.4-26.0$ (Williams, 
1964) and is derived from the shells. The mudstones of upper 400m in 
the Merriang Syncline are finer grained, laminated and up to 10cm thick. 
Further west at Kinglake, 2000m of the mudstones are preserved in the 
Kinglake Basin (Williams, 1964). They are fine laminated grained up 
to 2m thick and are composed of angular to rounded quartz grains, with 
occasional felspar and muscovite. The quartz grains have undergone 
diagenetic changes and have become embayed at grain to grain contact 
and replaced by a chloritic matric and calcite. A 1:1 quartz to matrix 
ratio has been recorded, showing that they are reasonably well sorted 
(Williams, 1964, p.290 )# Two sandstone units occur high in the 
formation at Kinglake, separated by 800m of mudstone. The lower unit 
is typically exposed at Middendorps Quarry, the upper unit marks the 
top of the formation and is well exposed at Collins Quarry. Both 
units have a rich shelly assemblage, many of the forms not being 
found elsewhere in the Melbourne Trough (Williams, 1964). 1
The sandstones consist of quartz and mica and display parallel 
laminations with planar upper and lower surfaces. They are ungraded 
and up to lm thick.
Clonbinane-Broadford district
Between Clonbinane and Broadford the base of the Humevale Formation is 
defined by a laterally extensive marker horizon - the Clonbinane Sand-4
stone Member. It is equivalent to the lower 140m of the Humevale 
Formation at Eden Park, the Mount Fhillipa Member not being developed 
in this area. The top of the Formation is defined by the widespread 
Flowerdale Sandstone Member.
Fig.29 Zoophycos and Chondrites trace fossils in mudstone of 
the Humevale Formation exposed in a cutting at Tunnel Hill 
Flowerdale. Note concentration of bioturbation towards top 
of bed. Lens hood is & O mm in diameter.
Fig.3 0  Zoophycos and Chondrites trace fossils in mudstone of 
Humevale Formation exposed in a cutting at Tunnel Hill, Flowerdale. 
Note uniform distribution of trace fossils throughout bed thickness. 
Lens hood is bO mm in diameter.
Cloiibinane Sandstone Member Williams, 1964
Synonymy
1964 Clonbinane Member - Williams, p.277«
1972 Clonbinane Sandstone Member - Garratt (map only),
1975 Clonbinane Sandstone Member - Talent et al, p.97.
1976 Clonbinane Sandstone Member - VandenBerg et al, p.48.
Type section
Nominated by Williams (1964, p.277) for a series of roadside exposures 
on the south side of the Spur Road, east of Clonbinane, between coords. 
122980 and 132975 1:63,360 Kinglake Military Map.
Type locality
Derived after the hamlet of Clonbinane.
Geographic distribution *
The Clonbinane Sandstone Member has been mapped from Clonbinane, north­
wards to Puckapunyal and eastwards to Tunnel Hill (Kinglake 1:63,360 
Geologic Map). It is repeated in outcrop by folding and is not 
recognized as a distinct lithologic unit south of the Mount Disappoint­
ment Granite to the west and Glenburn to the east. It may be equivalent 
to the Rice*s Hill Sandstone Member outcropping west of the Murrindindi 
Fault.
Thickness 
Up to 125m.
Lithology
The Clonbinane Sandstone Member is composed of yellow-brown quartz, 
micaceous, sandstones and thin interbedded grey to olive green-brown 
mudstones. The sandstones are fine to medium grained and vary in 
thickness from 10 to 50cm. The sandstones are usually well sorted 
with little chlorite and sericite matrix, graded bedding is rare.
The sandstones are composed of angular to rounded quartz particles with 
occasional sub-angular to rounded orthoclase and twinned oligoclase 
particles. Laths of muscovite and rare biotite lie along the bedding 
planes and give a fissility to the rock. Williams (1964) has recorded 
the occurrence of rounded zircon grains.
The sandstones are well laminated, cross—bedded and show ripple drift 
lamination. The upper surfaces display linguloid and asymmetrical 
ripples. The lower surfaces of the sandstones are planar or occasion­
ally fluted; load casting has been observed at Dry Creek at Loc. G.2§, 
Kinglake. Fossils are locally abundant and occur as thin lenses. The 
interbedded mudstones are distinct from the sandstones.
The Clonbinane Sandstone Member thins south and south east of Clonbinane 
and east to 10m at Tunnel Hill. It increases in thickness north of 
Broadford to Puckapunyal, where it grades into the Mclvor Formation 
(Thomas, 1937, 1941a, 1941b).
Humevale mudstones •
The mudstones are approximately 1850m thick. They are thinner bedded
. (Fig. 28)than in the type section, east of Whittlesea. / Bed thickness varies 
from 10 to 30cm. Axial plane cleavage is locally developed in the 
cores of major cynclines. Fossiliferous beds in the siltstones are 
uncommon. A notable occurrence is that of Pristiograptus cf. haupti. 
described by Williams (1964, p.283 fig.3d) as P. dubius thuringicus 
Jaeger from loc. X50 at Reedy Creek 100m above the Clonbinane Sandstone 
Member#
Flowerdale-Gleriburn-Yea district
The base of the Humevale Formation in the Flowerdale-Glenburn-Yea district 
is recognized by the coarse graded sandstones of the Rice*s Hill Sandstone 
Member. It is probably equivalent to the Clonbinane Sandstone Member, 
but they warrant different names because they are discrete lithc&i^cal ’
units.
Synonymy
1965 Lower Plant-Graptolite Horizon and Associated Conglomerate - 
Couper, p .3
1977 /Rice’s Hill Sandstone Member - Garratt (map only),
1979 Rice’s Hill Sandstone Member - Garratt, p.220.
Type section
A series of exposures on the Yea-Orana Road south of the Goulhurn River, 
between coords, 423142-425141 Yea 1:50,000 Military Map,
Derivation of name
After Rice’s Hill, 3km west of Yea.
Thickness
10-150m. .
Geographic distribution '
The Rice’s Hill Sandstone Member has been mapped from east of Seymour 
south to Glenburn (Kinglake and Tallarook 1:63,360 geologic maps). It 
is repeated in outcrop by folding. The presence of chert, micaceous 
phyllites, acid volcanic rock fragments and the common graded bedding, 
distinguishes this unit lithologically from the probably equivalent 
Clonbinane Sandstone Member to the west.
Rice*s Hill Sandstone Member Garratt, 197?
Lithology
The Rice’s Hill Sandstone Member is composed of yellow-brown quartz, 
mica sandstones, grits and conglomerates interbedded with grey to olive 
green-brown mudstones.
The sandstone beds are medium to coarse grained, and continuous in
outcrop. They vary from 10cm to lm thick. The sandstones are
usually graded, fining upwards through a laminated horizon to a thin
mudstone layer. The base of the sandstones are sculptured by flute(Figs. 31,32)moulds ranging from 5cm to lm in length. / The upper surfaces are either 
planar in the case of laminated sandstone, truncated by overlying beds 
or occasionally show asymmetric ripples. Cross-bedding is rare. (Fig. 33).
The matrix-supported conglomerates show scour and fill structures, 
are lenticular and discontinuous in outcrop. They may be clast
Pig. 31 Flute moulds on base of sandstone of Rice’s Hill Sandstone 
Member exposed in a cutting south of Yea. Arrow gives probable 
current direction (from east). Bed dips steeply to south west.
Fig.32 Large scale flute moulds at base of sandstone of Rice’s 
Hill Sandstone Member exposed in a cutting east of Yea. Arrow 
gives probable current direction (from west). Bed dips steeply 
to north east.
Fig.33 A sandstone "bed of Rice's Hill Sandstone Member showing 
^abe s^ruc"̂'lire» exposed in cutting north of Yea. Bed dips 
steeply to east.
Fig.34 Contorted bedding in mudstone and sandstone of Rice's Hill 
Sandstone Member exposed in cutting north of Yea. Note injection 
of sandstone into laminated mudstone.
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supported at the base of each bed. The clasts range from 4mm to 1cm 
in size and are mainly rounded quartz, chert and slate with minor 
angular acid volcanic and orthoclase grains. Shell fragments, including 
Howellella sp, and Notoparmella plentiensis sp. nov, occur scattered 
through the grits and pebble conglomerates with Nereites traces occurring 
occasionally on the bedding planes of the mudstones.
Humevale mudstones
1800m of unfossiliferous laminated olive green-brown or grey mudstones
occur above the Rice!s Hill Sandstone Member, The beds are uniformly . . (Fig. 35)thick, ranging from 10cm to lm, / They are overlain by dark blue to grey 
claystones of the Wilson Creek shale. Axial plane cleavage is developed 
in the mudstones in cores of major synclines. •
Lilydale-Seville area
The mudstones of the Humevale Formation are approximately 3000m thick 
in the Lilydale-Seville area. Bed thickness varies from 10cm to 3m, 
more often about 2m, These commonly massive, occasionally laminated, 
mudstones are continuous in outcrop, frequently separated by thin stringers 
of thin sandstones up to 5mm thick. The mudstones are dark blue when 
fresh commonly weathering to a chocolate brown, olive green, brown or 
white, with segregation of limonite along bedding planes, joints and 
fractures. The thin sandstones are limonitized. The mudstones consist 
of angular to rounded quartz, muscovite, chlorite and serecite and clay 
minerals, and when fresh have fine disseminated pyrites scattered 
through the rock. The muscovite grains are concentrated along the 
bedding planes, but rarely give a fissility to the rock. The mudstones 
weather -into small fragments showing pseudo-conchoidal fracture, but 
in some areas, notably along the River Yarra between Yarra Glen and 
Wonga Park, north of Lilydale, the siltstone is indurated to form a 
hard, brittle green rock which exhibits a splintery jointing.
One member is found at the top of the formation, the Lilydale Limestone
Member. The Lilydale Limestone Member outcrops to the south of the 
mapped area, but has not been adequately described since 1893*
Fig.35 Well bedded bioturbated mudstone and thin sandstone of 
the Humevale Formation exposed in cutting at Tallarook. Beds 
dip gently to the north. The fine sandstones stand out in 
relief on weathering. Lens hood in centre of photograph.
Fig. 36 Well bedded mudstone of the Humevale Formation exposed in 
a cutting at Killingworth, east of Yea. Mudstone weathered to
conchoidal fragments. Overlying sandstones are basal beds of 
Flowerdale Sandstone Member dipping steeply to west. Cutting 
is 2 m high.
Lilydale Limestone Member Etheridge, 1890
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Synonymy
Lilydale Limestone - Etheridge, p.60.
Lilydale Limestone - Cresswell, p.39-^0,
Lilydale Limestone - Cresswell, p.156.
Cave Hill Limestone - Cresswell, p.l58<
Lilydale Limestone - Crohn, p.37«
Lilydale Limestone - Gill, p.120.
Lilydale Limestone - Moore, p.211.
Lilydale Limestone Lens - VandenBerg, p.6.
Lilydale Limestone - McAndrew and Marsden, p.33~3^i 
Lilydale Limestone Member - VandenBerg et al. p.48, 56.
^Type section '
Nominated by Gill (1965, p.120) as the Cave Hill Quarry, south west
364425 . -of Lilydale, coords./Ringwood 1:63,300;
Derivation of name
After the township of Lilydale.
1890
1983a
1893b
1893b
1953
1965
1965b
1971
1973
1976
Thickness
0-230m.
Geographic distribution
The Member is extremely limited in outcrop, and has been mapped for 
little under 2km from the Cave Hill Quarry to the intersection of the 
west strike of the limestone with the Lilydale-Melbourne railway, south 
of the quarry (Crohn, 1953)* .
Introduction
Selwyn (1956, p.l6) made reference to a patch of limestone occurring in 
the south west portion of the Parish of Yering, but did not name the 
beds. Subsequently Etheridge (1890, p.6o) formally proposed the name 
Lilydale Limestone, but did not offer a description. Cresswell (l893a, 
p.39-40) has provided the most detailed description of the limestone.
He estimated its thickness at 220 ft., observed its lenticular form, 
noted variations in colour, brecciation, partial recrystallisation and
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recognized that some beds contained angular fossil fragments and 
limestone detritus coated with ’’chert"# These fragments are now 
thought to he coated with calcareous algae (Singleton, 1977, oral 
communication)# Later workers, e.g. Gill (1965) and Moore (1965b), 
gave formational status to the limestone, whilst VandenBerg (l97l) 
considered that its limited areal extent only justified it as a lens 
of the Humevale Formation# Later, VandenBerg (1975) and VandenBerg 
in VandenBerg et al# (1976) considered the Lilydale Limestone to be 
allochthonous and re-defined the Humevale Formation to exclude the 
limestone and the upper beds of the Humevale Formation of VandenBerg 
(1971) and Garratt (1972).
Other workers (Ripper, 1933, 1937; Chapman, 1914; and Gill, 1940, 1941, 
1942) have made passing reference to the limestone but have not added 
to its description. _
Lithology
When fresh the limestone is dark grey and hard# However, most of it 
is partially recrystallised to dolostone and local development of 
Fe rich red lime-mud horizons have stained the surrounding 
limestone pink# This feature was originally described by Cresswell 
(l893a, p.39). Five laterally continuous lime-mud horizons have been 
detected in outcrop. They range in thickness from 40 cm to lm. The 
upper surface of the lowest deep red mudstone horizon occurs 30m above 
the base of the limestone and is covered with large polygonal dessic­
ation cracks, up to 20cm in diameter. The cracks are infilled with 
dark brown-red claystone and penetrate the mudstone to a depth of 2cm. 
One slab showed possible rain pits (Figs. 32-39 ). The base of four 
of the lime-mud unit contains brecciated limestone clasts ranging from 
2 to 5cm in diameter.
Mixed with these fragments is fossil debris consisting of planispiral 
and conispiral gastropods, stromatcporoids, tabulate and rugose corals 
(Fig40 )• All these fragments and clasts have a variable coating of 
thick yellow calcareous algae. This is the "chert" coating to which 
Cresswell referred in his original description. The limestone in 
between these horizons is partially recrystallised to dolostone, but 
near the top where the upper beds come into contact with either the 
sandstones and conglomerates of the Cave Hill Formation, or the Older
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Basalt, leaching of the lime cement has left a residual or organic
debris in a friable porous grey rock. These fossil fragments are
not coated with algae. Occasional small oolitic lenses 50cm long
and 3cm thick occur at the top of the limestone. Pockets of limestone
that come into immediate contact with the quartzites and conglomerates
of the Cave Hill Formation have been partially recrystallised to hard
siliceous rock, but no selective siliceous replacement of the shells 
iT-f S u ggested  fh o C
has occurred. ^The diagenetic processes (pressure solution) have 
proceeded to such an extent at the contact between the two formations 
as to produce pinnacles of limestone surrounded by sandstone.
The limestone beds vary from 10cm to lm in thickness. No sedimentary 
structures have been detected. The stromatoporoids, and rugose and 
tabulate corals, are not in positions of growth. They are always 
found as broken fragments and hence represent a detrital biostromal 
deposit.
The latter
The fauna includes abundant corals, gastropods and brachiopods,/are 
listed in Fig. 68a,
Correlation with other formations of the Melbourne Trough 
The Humevale Formation correlates with the Whitelaw siltstones and 
the Boola Formation of Warburton, Eildon and Coopers Creek districts 
(Fig.63). ,
Fig. 37 Mud cracks in lime-mud layer of the Lilydale Limestone 
Member exposed in the Cave Hill Quarry, Lilydale. Arrow points 
to mud crack.
Fig.38 "Rain pits" in lime-mud layer of the Lilydale Limestone 
Member exposed in Cave Hill Quarry Lilydale. Arrow points to
"rain pits"
Fig.39 Combination of mud cracks and circular impressions 
interpreted as rain pits on surface of lime mud layer of the 
Lilydale Limestone Member exposed in Cave Hill Quarry, Lilydale.
Fig.40 Upper surface of limestone bed containing brecciated shell 
and limestone fragments coated with ?calcrete of Lilydale Limestone 
Member exposed in Cave Hill Quarry, Lilydale.
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Killingworth Formation Garratt, 197?
Synonymy
1964 Humevale Formation - Williams, p.276, in part.
1965 Unit C - Couper, p.3«
1971 Broadford Formation - Mines Dept. 1:250,000 Geologic map 
of Melbourne.
1972 Broadford Formation - VandenBerg and Schleiger, p.1568.
1976 Broadford Formation - VandenBerg et al. p.53*
1977 Killingworth Formation - Garratt (map only).
1979 Killingworth Formation - Garratt, p.220.
Type section
Nominated herein for a series of roadside exposures on the south side 
of the Yea-Killingworth Road, immediately south of the Goulburn River 
between coords. 441151 and 443157. on the Yea 1:50,000 Military map.
V '
Derivation of name
After the Killingworth Homestead.
Thickness
500-1800m. The top is not preserved.
Geographic distribution
The Killingworth Formation outcrops in the cores of all six major 
synclines between Molesworth and Broadford striking from WNW-ESE to 
NW-SE and slightly west of north.
Introduction
The 1971 edition of the Melbourne 1:250,000 geological map shows the 
Broadford Formation outcropping in the core of four synclines. This 
map was drafted using the unpublished information of Schleiger who, in 
a MS dated 1971, defined the Broadford Formation to include a sequence 
of mudstones occurring above the Broadford Conglomerate (Schleiger, 1964a) 
outcropping 5km north of Broadford on the Hume Highway.
The lithostratigraphic subdivision for the Melbourne 1:250,000 map 
was carried out on the assumption that the Broadford Conglomerate and
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the Flowerdale Sandstone Member were the same# However, recent 
mapping of the Tallarook and Yea 1;50,000 Military maps has exposed 
some discrepancies. Detailed geologic mapping has shown that the two 
members are not stratigraphic equivalents but are separated by 900m 
of unfossiliferous thick bedded laminated and bioturbated mudstone,
A more complete structural picture between Yea and Broadford has 
emerged with the recognition of the Marianne'^ Syncline, Murrindindi 
and Glenburn Faults, ( Fig. 3).
A rationalisation of Mines Dept. (l97l) nomenclature appears necessary 
owing to their selection of a geographically restricted marker unit as 
the base of the Broadford Formation and the discovery by me of 900m of 
unnamed strata between the Flowerdale Sandstone Member and Broadford 
Conglomerate Member, There are three alternatives.
(a) Accept the definition of the Broadford Formation as proposed by
Mines Dept, of Victoria (l97l) with the base defined as the Broadford 
Conglomerate Member. '
(b) Redefine the Broadford Formation with its base as the Flowerdale 
Sandstone Member.
(c) Introduce a new formational name i.e. Killingworth Formation for 
the sediments above the Humevale Formation in the Kinglake, Broadford, 
Yea and Glenburn Districts.
If (a) is accepted a new name would have to be proposed for the 900m of 
siltstone between the Broadford Conglomerate Member and the Flowerdale 
Sandstone Member which is identical to that above the Broadford Conglom­
erate .
(a) is unacceptable because no published description exists exclusive 
of the 1971 edition of the Melbourne 1:250,000 Geologic Map. No type 
locality, thickness, geographic distribution and lithologic description 
is published. Also the limited extent of the Broadford Conglomerate 
Member makes it impossible to recognise the base of the formation in 
the Marianne., Flowerdale, Glenburn and Killingworth Synclines.
(b) would create confusion when it is compared with the Broadford 
Formation as mapped on the Melbourne 1:250 000 Geologic Map (1971 
Edition)•
(c) I favour this last alternative and reduce the Broadford 
Formation to member status within the more w ide ly  distributed
and thicker Killingworth Formation. .
The Killingworth Formation includes all the mudstones above the
sandstones outcropping at Collins Quarry in the Kinglake Basin and
Unit C of Couper (1965)# Blue-black shales of the Wilson Creek Shale 
' trwhich interdigi^te with the Killingworth Formation between Seymour and 
Yea above and below the Flowerdale Sandstone Member are described 
separately herein.
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Flowerdale Sandstone Member Williams, 1964 
Synonymy
1964 Flowerdale Member - Williams, p.280.
1965 No* 2 Plant - Graptolite Horizon and associated Conglomerates -
Couper, p.6.
1975 Flowerdale Sandstone Member - Garratt, p.18,
1976 Flowerdale Sandstone Member - VandenBerg et al. p.48.
1977 Flöwerdale Sandstone Member - Garratt (map only).
Type section
Nominated by Williams (1964, p,280) a hillside exposure 5km northwest 
of Flowerdale between coords, 277993 and 277995, Kinglake 1:63,360 
Military Map,
Derivation of name '
After the township of Flowerdale.
Thickness 
15-120m.
Geographic distribution
As for the Killingworth Formation.
Lithology
Williams (1964, p.280) proposed the name Flowerdale Member for a 
sequence of persistent sandstones and impersistent matrix-supported 
conglomerates typically exposed near Flowerdale. The impersistent 
conglomerate lenses have a maximum thickness of 15m. It occurs either 
at/or close to the base of the member. The lenses are graded and 
clasts are up to 50cm in diameter. They are rounded and consist of 
reef quartz, quartzite and, occasionally, chert and slate. Large 
angular, sometimes contorted intraclasts of mudstones also occur.
The lenses show scour and fill structures. The upper portions of 
the beds often grade upwards to laminated medium sized sandstones. The 
lenses are poorly sorted and are both matrix and clast supported.
The matrix varies from a fine sand to a mudstone. The larger grains 
include angular to sub-angular quartz with minor amounts of muscovite,
Fig. 41 Well bedded, thick, laminated sandstone and thin mudstone 
of the ? Flowerdale Sandstone Member exposed at Collins Quarry, 
Kinglake West. Beds dip gently to the north. Note well-developed 
joints. Quarry is 4»5 m high.
Fig.42 Close up of laminated sandstone of Fig. 41 . Note planar
base and top of the sandstones.
Fig. 43 Clast and matrix (sand) supported conglomerate of the 
Flowerdale Sandstone Member exposed in a cutting near Glenbum. 
Large quartzite pebbles are well rounded, smaller ones are 
reef quartz.
Fig.4 4 Intraclast of contorted mudstone in conglomerate phase  
of the Flowerdale Sandstone Member exposed in a cutting near
Glenbum
Fig. 4 5 Well "bedded graded sandstone and mudstone (T , - T , ,abe abode
of the Flowerdale Sandstone Member exposed in a cutting at 
Flowerdale. Beds dip steeply to south west. Note near vertical 
axial plane cleavage in mudstone.
Fig. 4 6 Complete Bouma cycle in sandstone bed of
Flowerdale Sandstone Member exposed in a cutting at Glenbum.
Bed dips steeply to south west j
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biotite, orthoclase and plagioclase felspar, rock fragments mostly 
quartzite and slate* Shell fragments are preserved as crystalline 
calcite coated with limonite with interstitial calcite replacing 
quartz grains (Williams 1964, p.29l). Some sericite and chlorite is 
also present. Williams also noted that the absence of a siliceous 
cement and interlocking of the quartz grains, suggested that the rock 
had undergone a certain amount of thermal metamorphism*
(Figs. 43-44)
Fossiliferous mud-supported conglomerate lenses/occur interbedded with 
the sandstones of the Flowerdale Sandstone Member at Middle Station 
Creek north west of Glenburn, and between Flowerdale and Yea, near 
Junction Hill, (Kinglake 1:63,360 geological map). The contact with 
the underlying and overlying beds is not exposed. The pebbles are 
well rounded, up to 5cm in diameter and consist of reef quartz and 
quartzite. Fossils are abraded, disarticulated and broken.
The sandstone phase is persistent and individual beds are apparently (Figs. 45-46)
uniform in thickness./ At Flowerdale this phase is 50m thick, but
west of Glenburn it increases to 100m. Further east it thins rapidly
to 3m* The sandstones are grey to light brown in colour, occur in
beds 10cm to lm thick containing quartz grains up to grit size. They
are graded and laminated. Cross laminations are occasionally developed
and at Glenburn T . sequences occur. T , units are more common.abcd/e abe
The bases of the sandstones are often sculptured by flute moulds.
Rippled upper surfaces are rare. The sandstone consist predominantlyl ,
of subangular to roui^ded quartz grains with some petrographically 
identical to the coarser matrix of the conglomerate phase.
Apparently correlative sandstones outcropping at Collins ̂ qarry^Kj-^lake 
West do not show the sedimentary structures described above. / The 
beds are lm thick, i; laminated and lack graded bedding.
Mudstones comprise most of the Kiliingworth Formation and are bio­
turbated with Chondrites. Zoophycos and Nereites trace fossils.
The mudstones are dark grey to green in colour, up to 50cm thick with 
5-10cm interbedded graded sandstones. The mudstones show intense 
axial plane cleavage in the cores of major folds. Equivalent strata 
to the south at Kinglake are not cleaved, are thick bedded and 
fossiliferous.
Fig. 47 Thick mud supported conglomerate of the Broadford 
Conglomerate exposed in a cutting north of Broadford. Note 
irregular contact between the two conglomerate beds, and large 
mud intraclasts in overlying conglomerate bed. Arrow points 
to lens hood. __  ___
close up irregu ar contact between two conglomerate
beds seen in Fig. 4 7 . Note the contorted nature of the mud 
Clasts are well rounded, and mostly quartzite.
Fig. 49 Clast supported conglomerate channelled into underlying 
thick graded sandstone of the Broadford Conglomerate Member 
exposed in a cutting north of Broadford. Arrow points to 
lens hood.
Fig. 50 Normal bedded contact between clast supported conglomerate 
and underlying graded sandstone of the Broadford Conglomerate
Member exposed in a cutting north of Broadford. Note rounded 
quartzite clasts are embedded in top few cm of the sandstone.
Fig. 51 Large intraclast of graded sandstone (3 m) in a mud 
supported conglomerate bed of the Broadford Conglomerate Member 
exposed in a cutting north of Broadford. Bedding attitude 
indicated by inclined broken line. Larger shrub is 1.5 m high.
Fig.52 Scour and fill in coarse graded sandstone phase of the 
Broadford Conglomerate Member exposed in a cutting north of 
Broadford. Arrow points to lens hood.
Fig.54 Flame structures of mudstone penetrating overlying coarse 
grained sandstone of the Broadford Conglomerate Member exposed in 
a cutting north of Broadford.
Fig.53 Large well rounded quartzite clast in mud chip conglomerate 
layer of the Broadford Conglomerate Member exposed in a cutting 
north of Broadford. The matrix is sandy mud. Note that the 
mud chips are both rounded and angular. 10 cent coin is 2 ^  mm
Broadford Conglomerate Member new 
Type section
Nominated herein as a road cutting on the Hume Highway, 5km north 
of Broadford. coords. 285832 to 287834 Tallarook 1:50,000 Military 
Map.
Derivation of name
After the township of Broadford.
Thickness
0-150,
Geographic distribution .
This unit is restricted to the cores of the Reedy Creek, Seymour East 
and the Strath Creek Synclines. The Broadford Conglomerate Member is
a lenticular rock body thinning rapidly towards the south and east 
of Broadford. It consists of a series of thick, (up to 70m) graded 
boulder matrix-and clast-supported conglomerates with interbedded 
graded sandstones (up to 12m thick) showing scour and fill structures. 
There is a crude overall fining upwards of the clast size. Matrix 
supported conglomerates define the base and the top of the Member.
See Appendix 3 for quantitative information, and Figs. 47-54).
The well rounded clasts consist of greenstone quartzite, sandstone and 
rare chert and are up to lm in size. Highly contorted intraclasts 
of light grey mudstones and sandstones up to 7m in size also occur. 
When traced along strike to the northwest the conglomerate phase is 
absent and the Member is recognised by graded sandstones.
Palaeontology
See Chapter 4.
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Vilson Creek Shale Thomas, 1953.
Synonymy
1920 Monograptus beds - Junner, p.135.
1925 Monograptus beds - Baragwanath, p.21.
1928 Monograptus and plant bearing beds - Skeats, p.224.
19^2> Plant-graptolite beds - Harris and Thomas, p.302.
1942 Black mudstone with the Monograptus - plant association 
- Thomas, p.359*
19^7 Plant-graptolite beds - Thomas, p.l6.
1953 Wilson*s Creek Shale - Thomas, p.27#
1965 Eildon Beds - Berry, p.4-8 in part.
1965*a Matlock Formation - Moore, p.231, in part.
1966 Wilson*s Creek Shale - Jaeger, p.397**
1967 Wilson*s Creek Shale - Jaeger, p.282.
1971 Humevale Formation - VandenBerg, p.4 in part.
1972 Wilson Creek Shale - VandenBerg and Schleiger, p.1568.
1975 Wilson Creek Shale - VandenBerg et al. p.54-55*
Type Section ,
Nominated by Thomas (l953> p.27) for a road cutting between Sugarloaf 
and Easts Lookout, Eildon. *
Derivation of name
After Wilson*s Creek, Eildon.
Thickness
50-150m.
Geographic distribution
This unit is widely distributed in the Melbourne Trough (VandenBerg, 1975 
and Fig.63-64 .) and has been recognised interdigitating with the
Killingworth Formation and upper most beds of the Humevale Formation 
between Yea, and Seymour East. It has also been recognised as an 
interdigitating sequence with the upper beds of the Humevale Formation 
and lowest beds of the overlying Cave Formation (Unnamed Sandstone 
Member of VandenBerg, 1971) at Seville and Seville East. The brief 
description will be restricted to its occurrence at Seville, Yea and 
Seymour•
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Lithology !
The interdigitating tongues of blue-black shale at Seville, Yea and 
Seymour are remarkably uniform in colour and lithology# They consist 
of pyritic, paper shale -which may be slightly coarser near the base of 
a unit where fine dark grey, blue laminated mudstones occur. Small 
pyrite cubes are scattered through the formation and occasionally 
occur in pockets. At Seville two tongues of blue-black shale occur.
The lowest tongue is a well laminated pyritic blue-black shale and 
contains fine stringers of Humevale type siltstones and a sandy bed 
5-10cm thick, composed of angular to subangular quartz, felspar and 
biotite up to 1mm in diameter. A single specimen of Baragwanathia 
longifolia and indeterminate plant chaff have been found in the lower 
tongue. The upper tongue outcropping at Seville East contains large _ 
orthocerid fragments•
Between Yea and Seymour three tongues of blue-black Shales referable 
to Wilson Creek Shale outcrop and interdi^itate with the uppermost 
beds of the Humevale Formation and the lower beds of the Killingworth 
Formation (Tallarook and Yea 1:50,000 geologic maps). The lowest 
tongue occurs immediately below the Flowerdale Sandstone Member in the 
Marianne Sync line at Homewood south west of Yea. It contains 
Baragwanthia longifolia and a small diverse benthonic shelly fauna 
(Williams, 1964; Couper, 1965; Garratt, 1979) and reaches a maximum 
thickness of 30m. This is the upper of No. 2 plant - Graptolite 
Horizon of Couper (1965)*
The middle tongue occurs immediately above the Flowerdale Sandstone
Member on the western flank of the Killingworth Syncline east of Yea(Figs.55-57
and contains common Baragwanathia longifolia and rare Monograptus thomasi
(Harris and Thomas, 1942). This tongue has also been mapped on both
limbs of the Trawool Anticline at Seymour (Schleiger, 1964c^Tallarook
1:50,000 geologic map). In the Strath Ck. Syncline at Strath Creek
it is 40m thick. Only Nereites trails have been recognised.
The upper tongue most in this region is confined to the Seymour East 
Syncline and the western limb of the Kulaba Anticline east of Seymour 
(Schleiger, 1964; Tallarook geologic map) immediately beneath the
Fig. 5 5 Contact (dashed line) between the Flowerdale Sandstone 
Member (Dlf) and a tongue of the overlying Wilson Creek Shale 
(Dig) exposed in a cutting at Cottons Pinch, east of Yea. Beds 
dip steeply to east. Cutting is 8.5 m high.
Fig.5 6  Well laminated shale of the Wilson Creek Shale exposed 
in a cutting at Cotton's Pinch east of Yea. Beds dip s t e e p ly
to the east
Fig. 5 7 High angle normal 
fault with Flowerdale 
Sandstone Member (Dlf) 
faulted against the younger 
Wilson Creek Shale (Dig) 
exposed in a cutting at 
Cotton’s Pinch, east of 
Yea. Beds dip steeply 
to the east. Cutting is 
5*5 m high.
Fig. 58 Well bedded sandstone and mudstone of the Killingworth 
Formation exposed in a cutting at Killingworth north east of Yea 
Beds dip shallow to the east. Cutting is 2.5 m high.
Broadford Conglomerate Member, It is 100m thick and contains 
Monograptus thomasi, M. aequabilis notoaequabilis and Bara gwanathi a 
longifolia (Schleiger, 1904f Jaeger, 1967)*
Cave Hill Formation Morris, 1914
Synonymy
1914 Cave Hill Quartzites and Conglomerates - Morris, p.334.
1942 Cave Hill Sands - Gill, p.246.
1953 Quartzite Series - Crohn, p.37.
1965 Cave Hill Conglomerate - Gill, p.121.
1965b Cave Hill Conglomerate - Moore, p.212.
1971 Unnamed Sandstone Member - VandenBerg, p.4.
1971 Cave Hill Sandstone - VandenBerg, p.6.
1972 Yeringberg Sandstone Member - Garratt (map only)•
1973 Cave Hill Sandstone - VandenBerg et al. p.18.
1973 Cave Hill Sandstone - McAndrew and Marsden, p.34.
1975 Cave Hill Formation - VandenBerg, p.33-39 (in part)#
1976 Cave Hill Formation - VandenBerg et al. p#55-56 (in part).
Type section
Nominated by Morris, (1914, p.334) for a series of quartzites and 
conglomerates outcropping at Cave Hill Quarry southwest of Lilydale.
Derivation of name 
After Cave Hill, Lilydale.
Thickness
20m-500m.
Geographical distribution
The Cave Hill Formation is confined to eastern portions of the Yan Yean 
and Ringwood 1:63,360 geologic maps. It outcrops in the cores of the
Coldstream and Seville East Synclines north and east of Lilydale.
At Cave Hill, Lilydale, a minimum of 20m of sandstones, quartzites and 
conglomerates outcrop on the western limb of the southern extension of 
the Coldstream Syncline. At Yeringberg, north of Lilydale some 400m
are preserved in the core of the Coldstream Syncline, forming Yerinberg 
Hill. At Seville East, 500m are preserved in the core of the Seville 
East Syncline.
47
Introduction
Morris (1914, p*334) initially described and named the formation as 
the Cave Hill Quartzites and Conglomerates and estimated it overlying 
the Lilydale Limestone by a thickness of 20m. Cresswell (1885, 1893a) 
had briefly described the formation but did not formally name the unit. 
Both Cresswell and Morris accepted that all the sediments above the 
Lilydale Limestone belonged to the Cave Hill Formation, conformably 
overlying the Lilydale Limestone. They suggested an Upper Silurian 
age (=Yeringian) for the formation.
Gill (1949^ revised the age of the Cave Hill Formation to Tertiary 
because of the discovery of silicified fragments of the angiosperm 
Beilschmeidia in sands in the quarry. These specimens were all 
recovered from the south west corner of the Cave Hill Quarry.
In 1953 Crohn reported on the discovery of spiriferids in white 
quartzite from a horizon high up on the east face of the quarry.
He demonstrated by detailed mapping and diamond drilling that the 
quartzites and sandstones with sheared quartzite pebbles (his revised 
Quartzite series) overlay the Lilydale Limestone with angular unconformity. 
On stratigraphic grounds he assigned an Upper Devonian age to the 
Formation. The contact with the Tertiary sands and clays containing 
Beilschmeidia has been obscured by subsequent excavation and southward 
extension of the quarry, but was reported by Crohn to be nearly vertical. 
Crohn demonstrated that the quartzites and sandstones dipped 15 to 20° 
to the east whereas the underlying limestones dipped 60 to 65° to the 
east. The dip noted by McAndrew and Marsden (-1973» p.35) as 45° for 
the formation actually belongs to silicified limestone beds at the top 
of the Lilydale Limestone* and modified by hillside Creep.
The age of the Cave Hill Formation was considered by Talent (1965b) 
to be lower Devonian; he correlated the sandstones with the non-marine 
Cathedral Beds of the Walhalla Synclinorium and suggested that the Cave 
Hill Sandstones represented the find phase of marine deposition of the 
Melbourne Trough prior to the onset of the Tabberabberan Orogeny.
This view was accepted by VandenBerg (l97l), VandenBerg and Schleiger
(1972) and VandenBerg et al. (1973)# )
Mapping "by VandenBerg (l97l) and Garratt (1972) has shown that the 
Cave Hill Sandstones occupy a similar stratigraphic position to the 
Unnamed Sandstone Member at Seville East (VandenBerg, 1971) and the 
Yeringberg Sandstone Member at Yeringberg, north of Lilydale (Garratt, 
1972)* The Cave Hill Formation probably correlates with the Norton
Gully Sandstone of the Matlock-Eildon district. They are lithologically 
similar and included in the Cave Hill Formation, The unconformity 
between the Cave Hill Formation and the Lilydale Limestone is not 
recognised at Seville and Yering, It is considered to be a local 
unconformity.
For reasons expressed on pige2*̂ /fche Cave Hill Formation as defined 
by VandenBerg (1975, p.35) and VandenBerg, in VandenBerg et al.
(1976, p#55-6)is not accepted.
Lithology
The bulk of the formation is composed of a series of thick graded, 
laminated or massive quartz felspathic sandstones and mudstones which 
are continuous in outcrop. The mudstones are gradational with 
jinderlying sandstones. The sandstone beds are up to lm thick with 
occasional lenses of conglomerates up to 75cm thick. No fresh sand­
stones are exposed. They weather to friable brown, yellow and white 
at Seville East, whereas at Yeringberg and Cave Hill the sandstones are 
resistant and hard. The clasts in the conglomerate lenses are well 
rounded, and consist of exclusively reef quartz up to 5cm in diameter•
Cross bedding (kappa type, Allen, 1963) is rare. The lower surfaces 
of the sandstone beds are sculptured with small flute moulds. The 
mudstones are blue black when fresh but weather to a pink colour.
Penecontemporaneous slumping of sandstones is exposed in a road 
cutting on the Warburton Highway,
Palaeontology 
See Fig.. 68a
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CHAPTER 4. BIOSTRATIGBAPHY
Introduction
A summary of the zonation for the Silurian - Devonian of the Melbourne
Trough is given in Fig.59. This scheme attempts to coordinate the 
long known graptolite zonation, a new brachiopod zonation and conodont 
occurrence^. Dovetailing of the planktic and benthic zonations is 
possible because occasionally elements of both schemes are found together 
or succeed each other in the same section. The full zonal sequence 
is compiled from incomplete sections. Sherwin (1979, p.159) has drawn 
attention to the fact that most of the graptolite zones recognised in 
Australia "are those which tend to be most commonly recognised throughout 
the world, either because they are defined by very distinctive species, 
or because of the long time span represented". -
The benthic zones are assemblage zones and are named after taxa whose 
appearance is used to define the base of the zone. As far as possible 
I have chosen zonal boundaries at the first evolutionary appearance of 
the zonal index species.
The Silurian-Devonian zonation scheme of the Melbourne Trough is 
correlated with the British Silurian Scheme (Rickards, 1976) and the 
Bohemian - Podolia (Czechoslovakia and Poland) upper Silurian - lower 
Devonian of central Europe (Teller, 1969; Jaeger, 1959, 1979)»
Although much of the Victorian upper Silurian - Devonian is devoid of 
pelagic fossilsjcorrelation with the Bohemian stages is preferred to 
the Rhenish succession of Belgium and western Germany. Correlation 
between Victorian and Bohemia is possible by virtue that Monograptus 
aequabilis notoaequabilis is found in Europe (Jaeger, 1979) and Victoria 
(jaeger and Stein, 1970). M. thomasi and the conodont Eognathodus 
sulcatus sulsatus are found in the eastern half of the Melbourne Trough 
and have been established as Prag ian zones (Jaeger, 1979; Klapper and
As yet graptolites are unknown from the Rhenish sequence and conodonts 
are uncommon. Zonal species crucial to the Lower Devonian correlations 
are yet to be found, although Carls (1975, p.408-410) has attempted to 
correlate sequences in Spain with the Rhenish sections in Germany on the 
basis of conodonts and megafauna but as yet no zonation has been
1979).
i’ll*. 59 COMPOSITE ZONATION FOR SILURIAN-DEVONIAN OF THE MELBOURNE TROUGH
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STAGE Graptolites Conodonts Dacryo conarids Brachiopods
ZLICHOVTAN 
(in part)
PRAG^IAN . ^
thomasi + 
notoaequabilis
thomasi
post sulcatus 
sulcatus
sulcatus
sulcatus
9
acuaria loyolepsis
IXDCHKOVIAN
australis
janaea
PRIDOLIAN
LUDLOVTAN
post scanicus
scanicus 
nilssoni
*■
plentiensis
Aegiria
thomasi
nassa
testis
WENLOCKIAN
LLANDOVERIAN
exiguus
turriculatus
gregarius “
cf. acuminatus
i n FIG 60 DIFFERING CORRELATIONS OF RHENISH AND BOHEMIAN STAGES OF THE LOWER DEVONIAN
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proposed for the Spanish sequence. Klapper and ler's (1979, p.201, 
text-fig. l) comparison between Spain and Nevada show., only three forms 
in common, and of these only Pedavis pesavis n. subsp. A and Icriodus 
huddlei curvicauda appear to have correlative value. So far these 
forms are unknown from the Rhenish sequence.
The problem of how the Bohemian stages correlate with the Rhenish stages 
has still to he solved. Fig. 60 demonstrates the variation in the 
correlation between them from 1975 to 1979.
Fossil names given in this chapter will be listed as their modern names 
only.
Previous correlation schemes in the Melbourne Trough
Attention is drawn to the history of stratigraphic nomenclature for
central Victoria between 1903 and i960. '
Early attempts at subdividing the Silurian - Devonian of the Melbourne 
Trough were carried out by trying to correlate the local sequence with 
the Silurian series of Britain. McCoy (1874 - 1888) utilising fossil 
data collected by Selwyn (1854), Aplin (1868), Taylor (1864), Aplin and 
Taylor (1862) and Selwyn and Alpin (1858), in their surveys of the 
Quarter Sheets near and in Melbourne, subdivided the "Upper Silurian" 
Series (= Silurian) into 1. May Hill Sandstone (oldest), 2. Wenlock 
and 3* Ludlow (youngest). This scheme was directly influenced by 
Murchison*s (1839) subdivision of the Silurian of Great Britain.
Gregory (1903) was the first to nominate local series for the Silurian 
of Victoria. He proposed a two-fold subdivision based on the earlier 
palaeontological identifications of McCoy (1874 - 1888) and Etheridge 
(1878). The Melbournian series (oldest) was based on faunas collected 
by Taylor (1862) from Moonee Ponds Creek, Melbourne, and the Yeringian 
series (youngest) was based on collections made by Selwyn, Cresswell 
and Sweet from Yering, north of Lilydale.
Jutson (1908) and Chapman (1908) recognised an informal unit "the Passage 
Beds" sandwiched between the Yeringian and Melbournian, for a suite of 
fossils from beds low in the Merriang Syncline and included those from 
Jutson*s "Spirifer" band.
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Chapman (1914, p.212) added a further series to his (1908) scheme which 
he termed the Tanjilian series. The Tanjilian was based on the Panenka 
Shales of the Tanjil River, Gippsland. Of importance in Chapman's 
scheme was the full fossil list for the local Silurian series. Even so 
he stated on p.208, ’’that there has not been sufficient palaeontological 
evidence obtained from the Melbournian series to enable us to divide the 
beds into zones", a state of affairs that has existed up to the present 
day as far as shelly faunas are concerned. From his fossil lists of 
particular‘interest is the record of Aegiria thomasi.̂ Protochonetes^ melbou- 
rnensis, Hedeina fcilmorensis. Encrinurus spryi .Ampyx yarraensis and Grav- 
icalymene kilmorensis.
The significant species of the Yeringian listed by Chapman included 
Pleurodictyum megastoma. Hysterolites lilydalensis. Howellella nucula 
waverleyensis. Cyrtinopsis cooperi. Leptostrophia alata and Cymostrophia 
euglyphoides.
The species typifying the Tanjilian were listed by Chapman (l914) as 
"Panenka" gippslandica, Nowakia acuaria. and "Kionoceras" punctatum.
Hall (1914) described the graptolite Monograptus aplini and M. turric- 
ulatus from Aplin's (1868) section at Keilor and correlated them with 
zones 22 and 23 of the British Llandovery,
Jones (1927) described several graptolite species from Studley Park, a 
suburb of Melbourne, as Monograptus chimaera. M. roemeri. M. colonus 
and M, varians. He established that the Melbourne rocks belong to 
zone 33 of the Early Ludloyian of Britain.
Thomas and Keble (1933) attempted to synthesize the previous palaeont­
ological work on the local Silurian. They concurred with Hall's (1914) 
Llandovery age for the beds at Keilor west of Melbourne (now known as 
the Deep Creek Siltstone) and with Jones' (1927) Early Ludloyian age for 
the beds of the Melbournian Series (now known as the Dargile Formation).
By rigorous and detailed collecting they increased the number of 
graptolite localities and species including Monograptus cf. fimbriatus. 
Diplograptus. Glyptograptus sinuatus. G. tamariscus. Climacograptus. 
Monograptus marri M. cf. crispus. M. priodon M. jaculum, M, cf. sedge- 
wicki and M. cf. concinnus from localities along Jackson's Creek. Of 
particular importance was the listing (p. 76) of other graptolite 
faunas from Melbourne, showing them to be consistent with Jones'
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(1927) zone 33 correlation. Relying on the previously accepted 
Wenlock age for the Yeringian they stated (p. 81 ) "if the Yeringian 
has the general facies of the Wenlock Limestone the so-called Melbournian 
must be newer". Accordingly, in the interests of clarity they proposed 
that a new term, the Yarravian, be introduced for the Ludlovian _ beds 
in the Melbourne area, and they recognised the following series:
1# Keilorian (oldest) for the Llandovery graptolite faunas typically 
exposed at Keilor - the top of which was defined by Monograptus riccaton- 
ensis zone 27 of the Wenlockian, relying on earlier identifications of 
this species by Chapman (1914, p.222) and accepted by Keble (1928), and 
later by Keble and Benson (1935)* 2. Yeringian, broadly of Wenlockian
age, based on the earlier determinations of the shelly fauna (McCoy, 1874­
1888; Chapman, 1914). 3* Yarravian (youngest) typified by the wide­
spread distribution of zone 33 graptolites in the Melbourne area. Later 
Chapman and Thomas (1935) rejected the name Yarravian on priority grounds 
in favour of the Melbournian. The sequence is that given in Fig.4.
Gill (l94l) revised the series of the local Silurian and, as a replacement 
for the Tanjilian, proposed a new series, the Jordanian (Gill, 1941, p.155), 
for what in essence "represents a definite time period and not just a 
facies synchronous with Yeringian elsewhere" (Gill, 1941, p.158).
He later stated, (p.158) "The Jordanian rocks appear between the Melbourn­
ian graptolite beds and strata with typical Yeringian fossils". His 
sequence was as follows: 1. Keilorian (oldest), 2. Melbournian,
3. Jordanian typically exposed in the Jordan River, including the beds 
of the Panenka-Styliolina association, 4. Yeringian (youngest).
b .
Thomas (i960) subdivided the Silurian into four series (Fig. 4). Of
particular interest is his introduction of the name Eildonian, which 
he correlated with the British Wenlockian.This series name was initially 
used by Thomas (1947, p.l6) for the supposed Wenlockian Eildon Bads.
However this series name was never adequately defined. In his usage in 
i960 he noted the occurrence of Late Wenlockian graptolites such as Monograp­
tus testis. However, Early and Middle Wenlockian graptolite faunas have' D
yet to be documented for the Melbourne Trough. Thomas (i960) also
recognised that the Tanjilian succeeded the Melbournian, and correlated
the Tanjilian series with the Upper Ludlovian of Britain. He accepted .viana Ludlo/ age for the plant - graptolite beds exposed in the eastern 
portion of the Melbourne Trough, on the basis of earlier identification 
of M. uncinatus. Also included in his concept of the Tanjilian was the
Panenka - Styliolina - Orthoceras assemblage* It should be noted that 
the Yeringian was not included in this scheme as Thomas ("1937, 1947) 
already accepted a Devonian age for this series*
Gill (1965) subdivided the Yeringian into 1* a Lower Yeringian assemblage 
typified by Chonetes ruddockensis. Plectodonta bipartita and Howe lie11a. 
citing Ruddock’s Quarry, north of Lilydale (Gill, 1942) as the typical 
horizon* 2. Upper Yeringian assemblage including Hysterolites lilvdal- 
ensis* Chonetes cresswelli. micrus* (2. robustus and Cyrtinopsis 
cooperi. typically found at Lilydale (Gill, 1942).
Strusz et al* (1972) recognised four distinct faunal associations for 
the Lower Devonian rocks of Victoria based exclusively on brachiopods*
He accepted Gill’s (1965) subdivision for the Yeringian and noted the 
possibility of a Pridolian age for the base of the Yeringian. His four 
faunal associations are as follows: 1. Fauna 1: (oldest): Lower 
Yeringian typified by Eospirifer eastoni. Hedeina* Spinatrypa fimbrata 
Spirigerina supramarginalis. Gypidula victoriae. Notoconchidium* "Proto- 
chonetes” ruddockensis. Dolerorthis persculpta. Isorthis allani* Skenid- 
ioides* and Maoristrophia banksi. The age of the Lower Yeringian was 
considered by Strusz et al* (1972, p.432) as ranging from Pridolian to 
Early Prag^ian* 2. Fauna II: Upper Yeringian, typified by Hystero­
lites lilydalensis. Cymostrophia euglyphoides* Eospirifer eastoni** nGypidula pelagica* Havlicekia secans and Uncinulus globosus. The age 
range for the Upper Yeringian was suggested to be PragQian. 3* Fauna III 
Tabberabberan, typical species included Adolfia. Hysterolites. Eospirif- 
erina adunca* Cyrtina heteroclita gregale. Nadiastrophia superba. Cymo­
strophia bellarugosa* Gypidula vultur. Devonogypa polymita * Muriferella 
punctata. and Schizophoria provulvaria* The Tabberabberan was considered 
to be Late Prag^ian only* 4. Fauna IV (youngest): Buchanian, typified 
by various species of Buchanathyris * Howittia. Malurostrophia. and 
Spine11a* Also listed as significant forms were: Adolfia. Ambothyris.
Hysterolites. Ivanothyris. Quadrithyrina. Quadrithyris. Cyrtinopsis 
cooperi. Elythina. and Cymostrophia* A Late Prag^ian to Early Middle 
Devonian age was suggested for the Buchanian*
Talent et al. (1975) noted that after i960 the names for the local 
Silurian series progressively fell into disrepute and the local Victorian 
Silurian sequence was directly correlated with the British series (see
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Phil ip, i960, 1962, 196?; Williams, 1964; Talent, 1965a, 1965b;
Talent and Banks, 1967; Webby,. 1972;and VandenBerg et al. 1976).
Talent et al, (1975) recognised eleven graptolite zones in the 
Australasian Silurian# Many had been earlier distinguished by 
Sherrard (1954) and Packham (1968), of which seven could be delineated 
in the Melbourne Trough# They are: 1# Akidograptus cf# acuminatus 
Zone (oldest) = zone 16 of the Lower Llandovery# 2# Monograptus 
gregarius Zone = zone 19 of the Llandovery. 3* Monograptus turriculatus 
Zone aa zone 22 of the Llandovery. 4. Monograptus exigus Zone « zone 23 
of the Llandovery, 5. Monograptus testis zone = zone 32 of the Wenlockian 
6* Monograptus nilssoni Zone = zone 33 of the Ludlovian.7. Monograptus 
nscanicus” Zone = zone 34 of the Ludlovian.
Zonation of the Silurian — Devonian of the Melbourne Trough 
No attempt is made to redefine or include the series nomenclature prev­
iously applied to the Silurian — Devonian of the Melbourne Trough because 
their boundaries cannot be adequately defined in any continuous section 
owing to the paucity of critical graptolite faunas and lack of outcrop. 
However reference will be made to the series in an informal sense where 
appropriate.
The graptolite and conodont zones described herein are assemblage zones 
as defined by the Australian Code of Stratigraphic Nomenclature. The 
identification of the Silurian graptolite zones given relies heavily on 
the recent compilations of Rickards (1976) and Rickards et al. (1977) 
for the British zonal scheme. Comparisons are also drawn with the 
Polish zonal scheme of Teller (1969) and differences in the range of 
species common to Britain, Poland and Australia are given. These 
differences are critical when correlation of the local sequence is made 
with these of Britain and Poland.
A careful check on the range of local graptolite species in Great Britain 
given by Rickards (1976) shows marked discrepancies with those published 
for the same species by Rickards et al. (1977). Judging from inform­
ation given in these two reviews it is highly likely that Rickards (1976) 
post dates Rickards et al. (1977) and is therefore accepted as a 
refinement of the work published in 1977.
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Of the Llandovery graptolite species common to Australia and Britain 
only Climacograptus decussatus Elies and Wood and Glyptograptus 
sinuatus (Nicholson) have not "been recorded from the Lowland and Holy 
Cross Mountains areas of Poland (Teller, 1969)* Comparisons between 
the Llandovery zonal schemes of Britain and Poland show that only four 
species appear to have the same range; they are: Climacograptus miserahlis 
Elies and Wood, Monograptus crispus Lapworth, M. triangulatus fimbriatus 
(Nicholson) and Retiolites geinitzianus geinitzianus Barrande. Nine 
species occuring in the British Llandovery have a longer vertical range 
than in Poland, These species include Climacograptus innotatus,
Nicholson, Glyptograptus tamariscus (Nicholson), Monograptus communis 
Lapworth, Pristiograptus concinnus (Lapworth) P. .jaculum (Lapworth) 
Coronograptus gregarius (Lapworth) Rastrites longispinus Perner,
Monograptus spiralis Geinitz, and M. exiguus (Nicholson), M. marri 
(Perner), M, triangulatus triangulatus Elies and Wood Rastrites linnaei 
(Barrande) and Pseudoclimacograptus (Metaclimacograptus) hughesi 
(Nicholson) have a more restricted vertical range in Britain than in the 
Polish Llandovery, The vertical range of Rhapidograptus maximus 
Carruthers in Britain does not correspond with its range in Poland,
Churkin and Carter (1970) show that the range of the European Llandovery 
graptolite species differ from those of North America and eastern Russia, 
This suggests that there are inherant problems in intercontinental 
correlations based on graptolites. Some measure of diachronism of zones 
may result from these differing ranges between Europe, America and 
Australia. Nevertheless, the acuminatus. tfgregarius”, crispus, testis, 
nassa (the dubius - nassa interregnum) and nilssoni. zones of the 
Silurian and the uniformis to hercynicus zones of the Lochkovian 
appear to be recognised world wide (see Fig. 6l) and may not be time 
transgressive.
The brachiopod zones established for the shelly sequences in the 
Melbourne Trough may be recognised in Australia and perhaps in New 
Zealand but not elsewhere. This may be due to the marked provincialism 
in benthic faunas during the Late Silurian to (Tarly Devonian (Boucot 
et al. 1967, 19695 Talent, 1972; Boucot, 1975). The brachiopod 
zones are in essence assemblage zones but their bases may be determined 
by evolution ' The assemblage zones approach the teilzone (sensu 
Arkell, 1933, not the teilzone of Berry and Boucot, 1970). The zones 
are recognised by other brachiopod assemblages which are diagnostic for
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the zones in which they appear and aid in the correlation with other 
Silurian - Devonian sequences in Australia and New Zealand even though 
the index species may he absent.
Orthograptus cf. acuminatus Assemblage Zone
This zone is the lowest so far recognised in the Silurian of Australia
cfand is defined by the presence of Orthograptus/acdminatus Nicholson, and 
Glyptograptus cf. persculptus. 0. cf. acuminatus is rare in Australia 
(Sherwin, 1979» p.159)* Presently it is the only known from Konagad .erra 
north west of Melbourne, where Schleiger in Talent et al. (1975, p.54) 
records it from 40m above the base of the Deep Creek Siltstone,(Fig.62)and from 
Tasmania (Bailtjeet al., 1978). The base of this zone, and hence the 
Ordovician - Silurian boundary, has not been differentiated in, this 
section, (Webby, 1976; Sherwin, 1979); elsewhere in the western portion 
of the Melbourne Trough this interval is either covered by younger strata, 
vegetation or faulted out (Thomas and Keble, 1933; VandenBerg, 1977 
oral communication).
This zone may also be represented in a fault bounded block on the western
flank of the Mount Wellington "Axis” outcropping in the Dolodrook River 
Harris and. .where/Thomas (1954, p .37 ) recorded the occurrence of Glyptograptus cf. 
persculptus (Salter).
Baillieet al. (1978) noted that the lowest zones of the Silurian are 
present in the Westfield Beds of south west Tasmania, but as yet j). e£, 
acuminatus has not been recovered. They note the rare occurrence of
G. persculptus. Climacograptus normalis Lapworth, s.s. Atavograptus sp.j 
and ?Akidograptus sp. Schleiger In Talent et al« (1975, p.54) lists 
J r t fe n b j j Llandovery graptolites from unspecified localities along Deep 
Creek. They included: Climacograptus miserabilis. £. innotatus. 
Climacograptus decussatus. Glyptograptus tamariscus. G. sinuatus. 
Monograptus communis. M. concinnus. M. crispus. M. halli. M. cf. M. 
fimbriatus. M. cf. M. gregarius. M. marri. M. triangulatus. M. undulating, 
Rastrites longispinus. R. cf. R. linnaei. R. cf• R. maximus. Stomato- 
graptus cf. S. australis, cf. Petalograptus sp., and Dictyonema sp.
Collectively these species range from the complanatus Zone of the Upper 
Ordovician to the greistoniensis Zone of the Upper Llandovery, and 
include species which are mutually exclusive (Rickards et al. 1977)*
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It is possible that when the localities and their fossil assemblages 
are placed in a stratigraphic framework, then several of the Llandovery 
zones will he recognised. For example C1imacograptus decussatus. 
Monograptus crispus and M. undulatus are restricted to the atavus-acinaces. 
crispus and convolutus Zones respectively (Rickards, 1976).
Coronograptus gregariusAssemblage Zone
This zone was first recognised in Australia by Stevens and Packham (1953) 
and later confirmed by Sherrard (1954) and Packham (1968) at Four Mile 
Creek^near Orange. It is also probably present in the Jackson Creek 
section at Sydenham north west of Melbourne^^Tiito^uas and Keble (1933, p#59) 
and Harris and Thomas (1949) record an assemblage of graptolites from 
loc. 8a and 8b in Jackson*s Creek as Monograptus triangulatus fimbriatus. 
Pristiograptus concinnus. Glyptograptus tamariscus. and G. sinuatus.
To this should be added a specimen in their collection identified as 
Climacograptus scalaris by Rickards (1977, written communication) from 
loc. 8b. This horizon is approximately 300m above the Ordovician- 
Silurian boundary as recognised at Jackson*3 Creek by Thomas and Keble 
(l933)» The lower 300m are unfossiliferous. This assemblage indicates 
a correlation with the gregarius Zone of Poland (Teller, 1969) and the 
triangulatus to argenteus Zone (= gregarius Zone) of Britain((Rickards, 
1976). This zone has not yet been differentiated in the Deep Creek 
Section although the fossil list given by Schleiger in Talent et al.
(1975, p.54) suggests that it may be present. As stated above, the 
gregarius Zone is recognised in the Four Mile Creek Section near Orange,
New South Wales, where Stevens and Packham (1953) and Packham (1968) 
record the assemblage Monograptus triangulatus. Orthograptus insectiformis 
(Nicholson)^ and Pseudoclimacograptus (Metaelimacograptus) hughesi.
P. (M.) hughe si and Prist iograptus cf, .jaculum (Thomas in Opik, 1953, 
p.10) occur in the "Illajenus Band" at the top of the Costerfield form­
ation at Heathcote (VandenBerg et al.. 1976, p.47 ). This "band" may 
be assigned to the gregarius Zone but equally it could be assigned as 
high es the maximus Zone, but no higher as this graptolite assemblage 
is not known anywhere above the maximus Zone. Thus the correlation 
of this band with the basal conglomerates of the Springfield Formation 
at Jackson*s Creek, which contains a probable turriculatus Zone, or 
even younger graptolite assemblage , and is 1000m above the gregarius 
Zone, as given by VandenBerg and Schleiger (1972, p.1568) and VandenBerg 
in VandenBerg et al. (1976, p.48, Table 4.l), is not accepted.
Monograptus turriculatus Assemblage Zone
This zone may be recognised in the Jackson*s Creek Section at Sydenham, 
where Thomas and Keble (1933* p.60 ) record M. sedg'jwicki from the base 
of the Springfield Formation at loc. 7* This species has been reident­
ified as M, cf. marri by Rickards (l977> written communication)# This 
horizon underlies strata containing a crispus Zone assemblage (loc# 5 and 
6 of Thomas and Keble, 1933) by some 150m.
Harris and Thomas (1937, p# 73-74) found M. priodon Bronn and M. 
runcinatus Lapworth, from two localities in No. 3 Creek, allotments 20 
and 9 respectively, Parish of Springfield. These exposures are near the 
base of the Springfield Formation and according to the ranges of the 
species given by Rickards (1976) a maximus to turriculatus Zone is
indicated for these basal beds of the Springfield Formation.
. i .
Monograptus exiguus Assemblage Zone = M, crispus Zone of Sherrard (l954,p.90) 
This zone was distinguished in Australia by Sherrard (1954), Packham 
(1968), Talent et al. . (1975) and Sherwin (1979)» It is recognised by 
the widespread occurrence of M. exiguus in the Melbourne Trough and New 
South Wales. The exiguus Zone probably corresponds to the crispus and 
greistonensis Zones of Great Britain (Rickards, 1976). In Poland M.
A.
exiguus ranges from the turriculatus to crispus Zone\ (Teller, 1969).
At Jackson’s Creek the exiguus Zone is well represented in the Springfield
Formation (VandenBerg and Schleiger, 1972) at localities 5 and 6 of(Fig.62)
Thomas and Keble (1933)* / These localities occur at least 150m above the 
base of the formation. They contain an assemblage of M. crispus. M. 
rickardsi (earlier identified as M. halli by Thomas and Keble, op. cit.)
M, marri and Pristiograptus nudus (Lapworth). The presence of M. crispus 
in the Jackson’s Creek Section suggests an assignment to the crispus 
Zone of Britain and Poland but this species is not known elsewhere in 
the Tasman Fold Belt. Sherrard (1934, p.90) earlier suggested that 
the crispus Zone was represented in Victoria.
Thomas and Kenley (1954, unpuh) record the assemblage M. marri^M. priodon  ̂
and M. cf. spiralis Geinitz^in blue - black mudstones from localities 22 
and 23, near Macclesfield, south of Lilydale. These mudstones have
6i
been mapped by VandenBerg (l97l) as the Anderson Creek Formation. At 
Warrandyte Gill (1952^ p.44) described a single specimen of M. cf. priodon 
from the Warrandyte Conglomerate Member. M. exiguus has been found near 
Arthurs Creek (Thomas and Kenley, oj). cit.) from beds mapped by Garratt 
(1972) as Anderson Creek Formation. These isolated occurrences of 
graptolite assemblages in the Anderson Creek Formation suggest an assign­
ment to the exiguus Zone.
The exiguus Zone is well represented in the McAdam Sandstone (VandenBerg, 
1975) which outcrops within the Mount Easton ’’Axis" in the eastern 
portion of the Melbourne Trough. Keble and Harris (1934) and Harris 
and Thomas (1947) record the assemblage M. exiguus. M. marri (earlier 
identified as M. pandus). M. spiralis. M. priodon. Retiolites geinitzianus 
(earlier identified as Stomatograptus australis and ?Rastrites from 
several localities in the McAdam Sandstone.
In the Waratah Bay district an inlier of Silurian sandstone and shale has 
yielded an assemblage of M. marri (recorded as M. cf. pandus) and 
Dictyonema sp. by Douglas and Paton (1972); an assignment to the exiguus 
Zone may be indicated.
Elsewhere in Australia the exiguus Zone is known from the Silurian of 
New South Wales (Sherrard 1954; Packham 1968; Talent et al.. 1975).
Sherrard (1954, p#90) and Packham (l968, p.10) record a variety of 
graptolites including M. marri. M. exiguus and Retiolites geinitzianus 
from the Four Mile Creek district, near Orange, New South Wales. The 
fauna occurs in mudstones which overly the gregarius » Zone with a break 
in sedimentation (Packham, 19&8, p.109). An assignment to the exiguus 
Zone is indicated.
Talent et al. (1975, p*37) record M. exiguus from the Bedlam Formation 
of the Michelago - Colinton area. Ryall (1966) notes the occurrences 
of M. spiralis. M. priodon and Retiolites geinitzianus from the Lower 
Avoca Shale in the Canowindra - East district. An assignment to the 
exiguus Zone is indicated for these occurrences.
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Opik Q1958) and Strusz and Henderson (l97l) list M. turriculatus. M. 
exiguus« and M. spiralis from the Circle Shale of Canberra# This 
assemblage suggests a correlation low in the exiguus Zone#
Testograptus testis Assemblage Zone (*» the ljuid^reni Zone of Britain)
The testis Zone was first recognised in Australia by Sherrard (l95^, p#9l) 
from the Bedullock area, between Canberra and Yass# It has subsequently 
been recorded from Four Mile Creek (Packham, 1968), Spring Creek, north 
of Four Mile Creek (Packham and Stevens, 1955; Packham, 1968), Pine 
Gully* near Manildra (Savage in Packham, 1968, p#123), near Cheesemans
Creek (Sherwin, 1971) and at Cottles Bridge, Victoria (Thomas and Kenley,b
1954, unpub.; Thomas, i960).
T. testis (Barrande) is extremely rare in the Melbourne Trough. Only 
one specimen has been found at Cottles Bridge approximately 900m below 
the top of the Anderson Creek Formation (Garratt, 1975)?kt loc. E.9 (Enclos 
ure and Fig. 63)1
In New South Wales^T. testis is abundant at each locality it is found.
In the Bedullock area it is associated with M. flemingi elegans Elies. 
Sherrard% record of Monoclimacus vomerina (Lapworth) (= Monograptus 
vomerinus) assemblage must be doubted as this species is only known from 
the centri fugus to the riccartonensis Zones of the Lower Wenlockian of 
Britain (Rickards, 1976), and the insectus to riccartonensis Zone of 
Poland.
At Four Mile Creek, Packham (1968, p.109) records abundant T. cf. testis 
above an assemblage of M. priodon and Monoclimacus vomerina. 30m strati— 
graphically higher, beds of shale contain M. flemingi and Pristiograptus 
dubius (Suess). This same stratigraphic succession also occurs 25km 
to the north of Four Mile Creek, at Spring Creek (Packham op. cit. p.110).
At Pine Gully, 5km north west of Cudal, Savage in Packham (1968, p.123), 
records the assemblage T. testis. M. flemingi and Pristiograptus dubius 
from a dark laminated shale (the Kurrajong Park Formation). T. testis 
has been found also in green and brown shale overlying the Canowindra 
Porphyry, near Cumnock (Savage, op. cit.), and in the Mirabooka Formations 
of Cheesemans Creek (Sherwin, 197l).
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Gothograptus nassa Assemblage Zone ■
"oassa-dubius interregnum'’ (jaeger, 1959) is yet to be documented 
in Australia (Sherwin, 1979» p.l6o). Rickards (1976, p.170) accords 
this interregnum full zonal rank in Great Britain where Holland et al.
(1969) demonstrated its occurrence in North Wales and the Ludlow district 
and Bassett et al« (1975) at Wenlock Edge, Shropshire. The overlying 
ludensis Zone lacks Monograptus fleminigi.Testograptus testis and 
cyrtograptids (Rickards, op. cit.).
Between Melbourne and Warrandyte, Gothograptus nassa, Holm occurs 10 m 
(loc. G200a) above an association of M. flemingi. Pristiograptus pseudo­
dub ius (Boucek) and Pristiograptus sp. (loc. G200) (Garratt, 1975, unpub.; 
Garratt ¿n VandenBerg et al. 1976)./^ ilentiiications of the lower 
assemblage are supplied by Rickards (1977,written communication). These 
assemblageS-Occur in the Mullum Mullum Sandstone Member of the Anderson 
Creek Formation. '
In the Cheesemans Creek and Forbes districts New South Wales, Sherwin (1979, 
p.160) records four Upper Wenlockian Assemblages. At Cheesemans Creek an 
assemblage of M. meneghini or ?pseudo*jdubius. M. fluomendosae. and M. aff. 
flemingi in sandstones followed by shales containing M. .jaegeri Holland 
et al.. and M. flemingi. At Forbes a Iowa? assemblage contains M. sherrardae 
Pristiograptus dubius and ?Gothograptus. Some 10-20 m higher in the 
section M. .jaegeri and M. ludens is are found. All these assemblages 
indicate an assignment to the ludensis Zone.
Neodiversograptus nilssoni Assemblage Zone
Sherwin (1979, p.l6l) states that "the British zones for the early 
Ludlow cannot be recognised with any exactitude" (for Australia) "but 
this is possibly the result of existing uncertainties in England". Rickards 
(1976) earlier drew attention to these "uncertainties" and suggested on 
p.171 that the nilssoni Zone, s.l., may in fact be differentiated into a 
lower zone - the nilssoni Zone and an upper zone - the progenitor Zone, 
as is practised in Poland (Teller, 1969). Rickards (op. cit.) states "that 
in North of England (e.g. Rickards, 1967) it is only the upper parts of the 
zone that have so far been proved", (i.e. the progenitor Zone of Teller,
1969).
64
Even allowing for these uncertainties in the limits of the British 
Ludlovian graptolite zones, a broad nilssoni zonal assemblage followed by a 
scanicus zonal assemblage can be recognised in the Melbourne Trough# A 
sequence of nilssoni zone succeeded by scanicus zone is recognised in the 
Dargile Formation at Heathcote# Elsewhere in the Melbourne Trough where 
the Dargile Formation is exposed the graptolite occurrences are
isolated and assignment to one or other of the above two Lower Ludlovian 
graptolite zones of Britain is based on the assemblage at any given 
locality#
The nilssoni Zone was first recognised in Australia by Jones (1927) on the 
basis of M# chimaera (Barrande), M# roemeri Wood, M# varians Wood and 
M# colonus Barrandejat Studley Park^Melbourne# It is also known from 
Heathcote (flarris and Thomas, 1937)>Queenstown and Yellingbo (Thomas and 
Kenley, 1954, unpub#)# The nilssoni Zone has been delineated near Goulb^urn 
and Taralga (Sherwin, 1968; Sherwin in SchTaib^r, l'972). Earlier records 
of graptolites assigned to the nilssoni Zone by Brown and Sherrard (1952), 
and Sherrard (1954) in the Yass Basin, have been reidentified and reassigned 
to the transgrediens and formosus Zones of ef2 (= Pridolian) by Jaeger (1967,
p.281-2).
' •
At Heathcote the nilssoni Zone occurs in the upper part of Unit 2 of the
Dargile Formation (Thomas, 1941a) and underlies a scanicus Zone assemblage
by 400 to 600 m. Localities H33 and H41, Parish of Heathcote have yielded 
. (Fig.63)Neodiversograptus cf• nilssoni and Saetograptus colonusl°and locality W 3 5 )
Parish of Heathcote^ contains Monograptus uncinatus Tullberg and Pristiograptus
cf. dubius# M. uncinatus and N. nilssoni are restricted to the nilssoni
Zone of Poland (Teller, 1969) and the lower part of the nilssoni Zone of
Great Britain .sensii Rickards (1976)#
Isolated occurrences of the nilssoni Zone occur within the conurbation of 
Melbourne. This zone is recognised close to the top of the Anderson Creek 
Formation at Eltham (loc. El) and Wonga Park (loc. E2) north west of 
Lilydalej where S. colonus has been found (Garratt, 1975, unpub#)(Fig.63). An 
assemblage indicative of the nilssoni Zone# At Craigeburn, north of 
Melbourne, Pristiograptus .jaegeri# M# ludensis.and S. variants have been
• *“ "VJi
recorded from Summer Hill Quarry (loc. Ml), Craigeburn, north of Melbourne
(Rickards in VandenBerg et al., 1976, p.48). At Studley Park (loc. M2) 
the assemblage described by Jones (1927) has been reidentified by Rickards 
(1977, written communication) and includes abundant jS. incipiehs and £5. 
varians ̂ occasional SI. colonus^and very rare J3. roemeri. Lobograptus 
crinitus (Wood) has also been described from this locality by Harris and 
Thomas (1937, p.12, fig. 3)* This material was reidentified by Schleiger 
in Talent et al.. 1975, p.6) as Abiesgraptus. However, Abiesgraptus denote 
the base of Devonian (i.e. uniformis Zone) in Europe (Jaeger, 1970;
Rickards et al.. 1977, p.7, 107) and Harris and Thoma&*s (op« cit«) 
identification is probably correct« Thomas and Keble (1933, p.76 ) list
several localities (M3, 4 and 5) within the City of Melbourne as containing 
S. varians. colonus. N. cf. nilssoni. and Pristiograptus dubius.
Recent excavations during the construction of the Melbourne Underground 
Rail Loop have shown that structurally and stratigraphically these localities 
lie beneath the starfish beds (e.g. M6) by approximately 50 m, (Neilson,
1978, oral communication). Elsewhere in the western portion of the 
Melbourne Trough, the starfish beds contain j3. chimaera. a species which is 
more indicative of the overlying scanicus Zone. Thomas and Kenley (1954, 
unpub. data) found N, nilssoni and Bohemograptus bohemicus at (loc. M7) 
Cottles Bridge. Remapping of the area hy Garratt (1972) has shown that 
this locality occurs near the base of the Dargile Formation. This 
assemblage together with cf. colonus has also been found by Thomas and 
Kenley (op. cit.) at Yellingbo, (loc. M8) east of Macclesfield. (Figs.62,63)
Other localities in the western portion of the Melbourne Trough and 
occuring low in the Dargile Formation have yielded undiagnostic assemblages. 
Based on their stratigraphic position in the sequence (i.e. 50 - 200 m 
from the base of the formation) a nilssoni Zone assignment may be indicated, 
equally these localities could range as high as scanicus Zone. These 
localities occur in the Whittlesea district where Williams (1964, p.283, 
fig. 3a) illustrated S. colonus from loc. D140, and also notes its 
occurrence along strike at D143. These two localities occur adjacent 
to the Whittlesea Anticline, and are at the same stratigraphic position 
1200 m below Unit 4 of the Dargile Formation (i.e. the Aegiria-Encrinurus 
Mudstone).
Thomas and Kenley (1954, unpub. data) discovered a solitary specimen of 
Bohemograptus hohemicus at loc. E3, 1.5 km east of the junction between 
Watson Creek Road and Panton Hill Road, Christmas Hills. This locality is 
approximately 50 m above the base of the Dargile Formation as mapped by 
Garratt (1972).
Although these localities lack diagnostic nilssoni zonal species it is 
suggested that they indicate a ?nilssoni Zone because of the strati­
graphic position in the local sequence near the base of the Dargile 
Formation which at Heathcote contains diagnostic nilssoni zonal species.
In New South Wales the nilssoni Zone has been recognised in two areas,
(i) In the Cobra Formation near Taralga, N_j_ nilssoni. B. bohemicus«
Saetograptus chimaera sal wey . i. S. leintwardiensis. Lobograptus crinitus and^  h ~~
Pristiograptus dufaius have been found (Naylor, 1937; Sherwin in Scheibner, 
1972). Precise stratigraphic positions for the species are lacking; and 
the assemblage contains species which are normally mutually exclusive, such 
as N. nilssoni. and S. leintwardinensis. As such nilssoni. scanicus and 
leintwardinensis zones may be discriminated when they are placed in a 
stratigraphic framework.
(ii) The Towrang Beds near Goulbourn contain N. nilssoni and £5. chimaera 
salwe yi (Sherwin, 1968) thereby indicating a nilssoni zone.Vx "
Saetograptus scanicus Assemblage Zone
The scanicus Assemblage Zone has only been recognised in Australia in the 
Melbourne Trough.
At Heathcote, Harris and Thomas (1937, p.71, pl.l, figs. 9-12) illustrated 
and described S> chimaera. J3. colonus var. compactus (Wo®d) from loc. 40, 
Parish of Redcastle and loc. 37» Parish of Heathcote together with 
Bohemograptus hohemicus. and Monograptus uncinatus also from loc. 37.
S. chimaera has also been recorded from loc. 35A and loc. 32, Parish of 
Heathcote and loc. 8D, Parish of Dargile (Harris and Thomas, 1937, p.72). 
All these localities occur close to the top of Unit 3 of the Dargile 
Formation as mapped by Thomas (l941a, 1941b), and overlie localities 
containing nilssoni zone by 400 - 600 m. (Fig. 63).
South east of Heathcote and east of Kilmore Williams (1964, p.283, fig.3g) 
described Monograptus varians var. pumilis Wood from loc. F31 (=Bb23) (Fig. 64} .
£LThis was reidentified as chimera by Jaeger (1967, p.284) and occurs 
frequently in sandstones also containing starfish, mapped by Garratt 
(1978) as Dargile Formation. These sandstones are stratigraphically below 
the Aegiria-Encrinirus beds (Kinglake 1:63,360 geologic map).
Other localities (E6, 7 and 8) lacking diagnostic scanicus zonal species 
and occurring above colonus localities in the Dargile Formation, in 
Christmas Hills and Arthurs Creek district are assigned to the scanicus 
zone because of their stratigraphic position. They contain only B. bohemicus 
(Thomas and Kenley, 1954, unpub. data).
Elsewhere in the Melbourne Trough, a scanicus Zone is suggested for the 
basal part of the Sinclair Valley Sandstone VandenBerg (1975) and VandenBerg 
et al. (1976) record B. bohemicus. M. crinitus and P. dubius from Matlock, 
Bonnie Doon, near Eildon, and Erica from the eastern portion of the 
Melbourne Trough.
Graptolite occurrences between the scanicus and thomasi Assemblage Zones
In the western portion of the Melbourne Trough sporadic isolated occurrences 
of graptolites are known through a stratigraphic range of the upper beds of 
the Dargile Formation and the overlying Humevale Formation (Williams, 1964; 
Garratt, 1979)» All the species so far recovered and identified are long 
ranging. The lack of critical Middle to Late Ludlovian graptolite species 
above the scanicus Zone in the Melbourne Trough (Talent et al.. 1975, p.6) 
prohibits recognition of any of the European zones. Further)no graptolite 
assemblage zones are proposed for this part of the Melbourne Trough 
sequence•
Monoclimacis cf. haupti (Kuhne) and Bohemograptus hohemicus are kno^from
Arthurs Creek (loc. T 8 )(Thomas and Eenley, 1954 , unpub. data) and Lower
Plenty (Loc. F10) (Williams, 1964) respectively. These localities have been
mapped by Garratt (1972, 1977) as being high in the Dargile Formation.
Traced along strike, these localities would correlate with beds high in
the Aegiria-Encrinirus mudstones (Unit 4 of the Dargile Formation) andagive an upper age limit of the Upper Ludlov^to these beds. (Fig. 64) .
At Yea, two localities in the upper parts of the Yea formation and overlain
by the Rice’s Hill Sandstone Member by up to 40 m contain Bohemograptus
hohemicus and JP. cf. dubius, and Monograptus cf. uncinatus respectively
(Rickards, 1980, written communication). These localities occur in the
Lower Plant Assemblage (Garratt, 1979) which contains elements of the
Baragwanbhia flora (Douglas, 1978, unpub.; Garratt op. cit.) and
strongly implies a Ludlovian age for the earliest Baragwanthia flora,
^  —
perhaps as old as scanicus Zone. The suggested correlation of these 
beds with those in the west is given in figs. 62,64. They have been 
correlated with the upper beds of Unit 4 of the Dargile Formation. The 
overlying sandstones of the Rice’s Hill Sandstone Member at Yea, and the 
Clonbinane Sandstone Member at Broadford, Flowerdale and Whittlesea are 
considered coeval, although lithologically distinct (Chapter 3, p . , 
herein).
Three localities contain probably Ludlovian graptolite assemblages are 
known in the Humevale Formation, above the Clonbinane Sandstone Member.
Williams (1964, p.283, fig. 3) illustrated a form as Monograptus cf. dubius 
thuringicus from loc. X50 at Reedy Creek, 100 m above the Clonbinane 
Sandstone Member. This specimen has been reidentified as_P. cf. haupti 
by Jaeger (1977, written communication). (Fig. 62,64).
Further east at Tunnel Hill between Flowerdale and Yea, Williams (o£. cit.) 
illustrated a form as M. cf. uncinatus from loc. E56, approximately 900 m 
above the Clonbinane Sandstone Member. This identification has been 
confirmed by Jaeger (ojk cit.) (Figs.62,64).
At Strath Creek, at approximately the same stratigraphic horizon as the 
Tunnel Hill locality, a graptolite assemblage initially discovered by Mr. R. 
Elliot, contains B. bohemicus. P . dubius and Linograptus sp. (Garratt, 1979) 
(loc. 10).
These graptolite localities, although widely distributed,give a Late 
Ludlovian age limit to the Clonbinane Sandstone Member. This contrasts with 
Schleiger’s identification (in VandenBerg et al., 1976, p.51) of M. 
aequabilis aequabilis (Pribyl)from just above the Clonbinane Sandstone 
Member at Coulson’s Crossing, Clonbinane. Clarification of this conflict 
must await description of these graptolites from Coulson’s Crossing.
Monograptus thomasi Assemblage Zone.
u
The M. thomasi Assemblage Zone was first established by Jaeger 
(1966, 1967) in Victoria. It is widely distributed, both vertically and 
laterally in the Wilson Creek Shale of the Melbourne Trough (Talent and Banks, 
1967; VandenBerg, 1975; VandenBerg et ai., 1976). It is not known 
elsewhere in southeastern Australia, although Sherwin (1979, p.161-2) 
recorded a form as M. aff. thomasi in association with _M. transgredlens from 
CheesemanTs Creek, New South Wales.
( bM. thomasi Zone has been found in Malaya (Jones, 1973), Guangxi Province
A
of China (Mu and Ni, 1975; Wang, 1975), Nevada, U.S.A. (Berry and Murphy 
1972; Johnson, 1977b) and Western Canada (Jackson et al., 1978; Lenz, 1979; 
Jaeger, 1979).
Evaluation of the position of the thomasi Zone in the Early Devonian of 
the Melbourne Trough is hampered by the absence of Lochkovian graptolite 
zones and by the facies control of the thomasi Zone within the Wilson 
Creek Shale. Both the lower and upper boundaries of thomasi Zone are 
coincident with the lower and upper boundaries, respectively, of the Wilson 
Creek Shale. At Eildon, Matlock and Walhallajthe upper few metres of the 
Wilson Creek Shale contain_M. aequabilis notoaequabilis Jaeger and Stein 
as well as M. thomasi. M. aequabilis notoaequabilis is also found in 
the overlying .siltstones of the Norton Gully Sandstone (VandenBerg, 1975). 
Further west at Killingworth, near Yea, M. thomasi is found in a tongue 
of Wilson Creek Shale above the Flowerdale Sandstone Member (loc. 10 of 
Harris and Thomas, 1942; Couper, 1965; Garratt, 1979). At Seymour,
M. thomasi occurs in two tongues of Wilson Creek Shale; the lower tongue 
above the Flowerdale Sandstone Member (loc. F.2) and the upper tongue immed­
iately overlying the Broadford Conglomerate Member (Iocs. FI, F3 and F 5 of 
Schleiger, 1964a). M. aequabilis notoaequabilis is found in association 
with M. thomasi at loc. 1 near Seymour, and is also known from a higher 
tongue of the Wilson Creek Shale at loc. F4 near Sanitary Gully, east of 
Seymour (Schleiger, 1964a). Thus the graptolite occurrences are 
complimentary with Matlock, but range over a thicker sequence strata 
(Garratt, 1979; fig. 64, herein). At Yea, Seymour, Eildon and Matlock these 
graptolite assemblages occur with elements of Baragwanthia flora and the 
Tanjilian shelly assemblage - Nowakia acuaria. "Paneka" and "Orthoceras".
The presence of M. aequabilis notoaequabilis in the Wilson Creek Shale 
provides a link with the Bohemian sequence of central Europe where it is 
found in association with M. yukonensis in the Dvorce-Prokop Limestone 
considered by Jaeger (1970, 1979), Strusz et al. (1972) to be Late
r\. ,PragjLan m  age. M. yukonensis is known in Australia from the Rosedale 
Shale of the Hill End Trough (Packham in Strusz, 1972, p. 445) but nowhere 
in the Tasman Region is it found in association with aequabilis 
notoaequabilis.
At Prince Edward Island in the Yukon, M. aequabilis notoaequabilis has 
been reported by Churkin et al. (1970) to range from near the top of the 
range of M. yukonensis upwards to M. pacificus.
In the northern Canadian Corillera^Lenz (1979) has described a PragCian 
graptolite assemblage from the Road River Formation exposed in the Peel 
River. He recorded M. Yanicus Koren, 215 m. below beds containing M. cf. 
thomasi and 45 m above beds containing M. aequabilis notoaequabilis. He 
correlates this sequence with that occurring in Yhe Tien Shan which Koren 
(1974, 1975) considered as PragJ.an. Here at Tien Shan^Koren established 
four Prag^ian Zones; falcarius Zone, fanicus Zone, craigensis Zone and 
yukonensis Zone (the highest). She noted the long vertical range of 
M. aequabilis notoaequabilis. However apart from the partial recognition 
of the fanicus Zone in Canada, this zonal scheme has not been recognised 
elsewhere, and importantly, M. thomasi is absent in Tien Shan.
Jaeger (1979) modified Koren*s (1974, 1975) zonation and recognised a 
falcarius Zone (lowest), fanicus Zone, thomasi Zone, yukonensis Zone and 
pacificus Zone (highest). He stressed that this zonation was tentative 
owing to the absence of many of the zonal species from the Prag^ian stage of 
Bohemia. Importantly though he placed the thomasi Zone in the late 
PragTian overlying the fanicus Zone. This would be supported by Lenz*s 
(1979) work in northern Canada, if the M. cf. thomasi can be confirmed 
as M. thomasi.
However, the evidence provided by the conodont and brachiopod zonations of 
Nevada (Klapper, 1977; Johnson, 1977a, 1977b) suggests that the thomasi
AZone is an ’’Early" rather than "Late" Prag ian Zone. It must be emphasized
that as yet no PragCian conodont zonation for the Bohemian succession has 
been established, although Jaeger (1980 written communication) has noted 
that Schlonlaub has discovered Icriodus pedavis pesavis associated with 
hercynicus Zone graptolites in the upper beds of the Lochkov. For this 
reason the pedavis pesavis Zone is here considered'Late' Lochkovian. (Fig.62).
Two ^critical sections, one in Nevada, and the other in Victoria indicate 
that the thomasi Zone is partly coeval with the Eognathodus sulcatus sulcatus 
Zone, here considered "Early" Prag^ian.
Monograptus thomasi is found in beds of the type section of the Rabbit Hill 
Limestone, Nevada (Berry and Murphy, 1972; Matti et al.. 1975)* A short 
distance above these beds between intervals 196 and 377 ft- an assemblage 
of brachiopods and conodonts have been found. The bracfyiopod assemblage 
includes Rensselaerina?. Orthostrophe11a monitorensis Johnson, Pleiopleurina 
anticlasta,Johnson, and Leptoc^lia murphyi Johnson (Johnson, 1973> 1974, 
p#121l) which Johnson (op. cit.) assigned to the Spinoplasia Zone 
(Johnson, 1965» 1970). This zone succeeds the Late Lochkovian Quadrithyris 
Zone and belong to the Prag-iian (Johnson, 1977a, 1977b). Conodonts from 
this part of the section include Eognathodus sulcatus sulcatus Philip and 
Icriodus huddlei curvicaudata (Klapper, 1977, p.4l), and are assigned to 
the sulcatus sulcatus Zone.
along
At both Jacobs Creek^near Tyers, and / the Thompson River, in the eastern 
part of the Melbourne Trough, blue-black shales on strike with the Wilson 
Creek Shale to the north are interbedded with limestones. At Jacob’s 
Creek the shales contain Monograptus thomasi. The limestones contain 
the conodonts Eognathodus sulcatus sulcatus and E. trilinearis Cooper, 
and the limestones on the Thompson River have yielded E. sulcatus sulcatus 
(Carey, 1980, written communication). Thus these two Victorian sections
breplicate the thomasi and sulcatus sulcatus association of Rabit Hill,
ANevada.
It is provisionally accepted that the thomasi Zone and sulcatus sulcatus 
Zone are "Early" Prag^ian and in all probability their ranges overlap.
Conodont Assemblage Zones
Eognathodus sulcatus sulcatus Assemblage Zone
The sulcatus sulcatus Assemblage Zone (Fahraeus, 1971; Klapper, 1977) 
can be recognised in the Waratah, Coopers Creek and Lilydale Limestones 
of the Melbourne Trough (each represented by a single locality); princip­
ally through the earlier works of Philip (1965) and Philip and Pedder 
(1967?, Strusz et al. (1972) and Cooper (1973L).
Elsewhere in southeastern Australia^Klapper (1979) has recognised it in 
the GarraFormation, near Wellington, New South Wales (Druce, 1970).
The sulcatus sulcatus Zone has also been determined in Nevada, U,S.A. 
Klapper, 1977 •)$ Royal Creek, Yukon Territory (Fahraeus, 1971»
Klapper, 1977); Heceta Island, southeastern Alaska (Savage, 1977) and 
Germany (Al-Rawi, 1977)#
The type locality of E. sulcatus sulcatus is the old Tyers Limestone 
Quarry (loc. 11 of Philip, 1962) on the east bank of the Lower Tyers 
River, Gippsland, Victoria; (Philip, 1965)« Philip (1965, p*96-97) 
listed 3^ species of conodonts including E. sulcatus sulcatus. Icriodus 
bilatericrescens Z^gler, Lonchodina greilingi Walliser, L. walliseri le 
Neonrioniodus bicurvatus (Branson and Mehl), Plectospathodus alternatus 
Walliser, Spathognathodus steinhornensis steinhornensis Z^j/gler '
&= _ 7 , Trichonodella inconstans Walliser and
T, symmetrica (Branson and Mehl),
The sulcatus sulcatus Assemblage Zone at Lilydale (Lilydale Limestone) 
includes E. sulcatus sulcatus, E. philipi, Plectospathodus cf. P. flexuosus 
Branson and Mehl, Ozarkodina typica denckmani Z^gler, Hindeodella sp., 
Lonchodina greilingi, Neoprionodus bicurvatus, Panderodus simplex (Branson 
and Mehl) and Trichonodella inconstans (Philip and Pedder, 1967a).
At Waratah Bay the following list is provided by Argent (1971» unpub.): 
Bellodella triangulatus (Stauffer), B. rcsima (Philip), Paltodus acostatus 
Branson and Branson, P. unicostatus Branson and Mehl, Hindeodella 
Priscilla Stauffer, Neoprioniodus bicurvatus, N. excavatus (Branson and
Mehl), Plectospathodus alternatus Walliserf P. extensus Rhodes, P. 
lacertosus Philip, E. sulcatus. Pandorinella exigua philipi(Klapper). 
Ozarkodina remscheidensis (Z^jlgler), (3. media (Walliser). C>s typica 
australis Philip, C). typica typica Branson and Mehl, Trichonodella 
excavatus. T_. cf. T̂* inconstans and 3?. symmetrica»
.3h the eastern part of the Melbourne Trough (fig.62 ) the limestone 
occurrences at Deep Creek, Tyers and Jacobs Creek are conformably 
sandwiched between Boola Siltstones beneath and by either undifferentiated 
Walhalla Group or Norton Gully Sandtone above. The limestones therefore 
occupy a similar position within the sulcatus sulcatus Zone and overlap with 
the thomasi Zone. The Lilydale Limestone and Waratah Limestone are 
considered essentially coeval with the Coopers Creek Limestone because 
they contain E. sulcatus sulcatus. (Fig.62). '
The range of E. sulcatus sulcatus in Nevada is from the base of the 
Spinoplasia Zone to the upper part of the Spinoplasia Zone - from 1Q6 - 
335 ft. above the base of the Rabbit Hill Limestone, Rabbit Hill, succeeded 
by conodonts of the sulcatus n. suVjsp. zone; i.e. the succeeding conodont 
zone (Johnson, 1977b, p.20). Klapper (l977? p.43) also records E. sulcatus 
sulcatus from the McColley Canyon Formation at McColley Canyon and Lone 
Mountain^Nevada, and succeeded by E^ sulcatus n. sub^sp. Thus it appears 
that the range of E. sulcatus sulcatus in Nevada may be the duration of 
the Zone. Where the Victorian occurrences of sulcatus sulcatus tie in 
with its range at Nevada cannot be demonstrated, because of rapid vertical 
changes from lime facies to mud/sand facies in the-eastern part of the 
Melbourne Trough •
The sulcatus sulcatus Zone is PragjLan and may be " Early” PragjLan, but as 
Jaeger (1980, written communication) has emphasized "no one knows the 
extent of the range which this zone has within the Pragyian stage". In 
view of the arguments put forward by Johnson (l977a, p.3; 1977^ p.20)
I favour an "Early" PragJ.an age for the sulcatus sulcatus Zone and this 
forms the basis of the information in the left hand side of the correlation 
chart (fig. 62) which is not meant to obscure the difficulties remaining 
with the conodont and graptolite zonations for the Prag .ian.
Conodont occurrences above the sulcatus sulcatus Assemblage Zone
Cooper (l973b) described Eognathodus trilinearis and two specimens of 
Polygnathus sp. from the Loyola Limestone, at Loyola, Victoria* The 
Loyola Limestone occurs approximately 1000 m above the base of the Norton 
Gully Sandstone; i*e. well above the stratigraphic level of the Coopers 
Creek Limestone and Wilson Creek Shale (fig.62,64). E. sulcatus sulcatus 
is absent in the Loyola Limestone.
Klapper and Johnson (1975* p*70 ) suggested that E. trilinearis is a 
possible intermediate form between E. sulcatus and Polygnathus dehiscens 1 
Philip and Jackson. They note that such a trend would depend upon the 
exact dating of the Loyola Limestone. Cooper (l973£>»p»80 ) suggested 
that Polygnathus from Loyola showed affinities with P. dehiscens. 'Klapper 
and Johnson (1975, p.72 ) make no mention of Cooper®s specimens in either 
their discussion of P. dehiscens or P. pirenae Boersma from the Pyrenees, 
Germany and Yukon, considered by Klapper and Johnson (1975) and Klapper 
and Ze^gler (1979) to be the oldest Polygnathus species known«
If Klapper and Johnson*s (1975) assertion that E, trilinearis is intermediate 
between E. sulcatus and P. dehiscens IS correct”. then it would support 
Cooper’s (l973>) suggestion that the Loyola Limestone is younger than the 
Coopers Creek Limestone. However E. trilinearis and E. sulcatus sulcatus 
occur together in the limestone beds at Jacob’s Creek. Although the 
Loyola Limestone occurs at a higher stratigraphic horizon than the Coopers 
Creek Limestone (fig. 62) the limstone is included within a thick matrix.^ 
supported conglomerate unit with both rounded clasts and angular contorted 
mudstone clasts. The Loyola Limestone may be a megaclast (VandenBerg, 1975) 
and maybe significantly older than its stratigraphic position indicates«
Coral faunas of the Loyola and Coopers Creek Limestone are similar (Philip 
and Pedder, 19̂ §/) and may reflect little difference in the age of the 
limestones.
Nowakia acuaria Assemblage Zone
The Nowakia acuria Assemblage Zone (Boucek, 1964) is the only dacryoconarid 
Zone recognised by Lutke (1979) as occuring in Australia. N. miaria has 
been reported from many localities in the Melbourne Trough (Talent, 1965b;
Talent and Banks, 1967; VandenBerg, 1975; VandenBerg et al.t 1976;
Cooper, 1973a) as either N. cf. acuaria or N. acuaria. Earlier records 
of this species by Gill (19^2) referred this species to Stvliolina fissuy~ 
alia. In the Melbourne Trough^N. acuaria forms part of the Tanjilian fauna of 
Chapman (l91^) which also includes "Panenka" and "Orthoceras"« This 
assemblage forms a distinct "marker" horizon of the basal beds of the 
Norton Gully Sandstone, overlying the Wilson Creek Shale, in the Eildon, 
Matlock districts and the eastern . belt of the Walhalla Synclinorium. In 
the western portion of the Melbourne Trough .Nowakia acuaria is found 
immediately albove the Flowerdale Sandstone Member at Yea (loc. FlOO) with 
M. thomasi and ranges up through the Killingworth Formation at Seymour and 
Strath Creek (Garratt, 1979)« At Lilydale*I have recognised it in the 
upper beds of the Humevale Formation (lose Gl, G2, G9 and G87) below the 
Lilydale Limestone Member. At Seville^it is found in the Cave Hill 
Formation,considered to be a higher stratigraphic level than the Lilydale 
Limestone (fig.63).
Its occurrence beneath the Lilydale Limestone Member at Lilydale may be 
its initial appearance in the Melbourne Trough^ if the range of the 
conodont E. sulcatus sulcatus can be established in the Bohemian succession 
as Early Prag ian, as presently indicated by the detailed studies in Nevada 
and Yukon.
Lutke (1979, p.282) notes that in the Bohemian sequence N. acuaria makes
its first appearance within the Monograotus hercynicus Zone of the Late 
kLochovian, and the lower part of the acuaria Zone corresponds in part with 
K
the pesavis Zon%. This supports the zonal notation of the correlation 
diagram (fig. 62) for the Pedavis pesavis Zone being Late* LochkoviarL
' \  tA Late Lochkovian age may be inferred for the upper beds of the Humevale 
Formation although it is not meant to imply that the incoming of N 0 acuaria 
in Victoria and Bohemia are synchronous events.
VandenBerg (1975) and VandenBerg in VandenBerg et al. ( l ^ l 6 )  lists a number
of dacryoconarids from the lowest fossiliferous horizons of the Humevale
Formation at Lilydale through the Cave Hill Formation. However^many of the
forms are too poorly preserved for reliable specific identification and the
well preserved specimens need studying in detail = before
the. dacryoconarid faunas, other than N. acuaria^can be used biostratigraphic­
, ' ally.
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Brachiopod Assemblage Zones
Brachiopod assemblages are sporadic in the Llandovery and Wenlock k - ,, 
or the Melbourne Trough. They become progressively more abundant 
and diverse through the Late Silurian and Early Devonian (Figs. 75-81). 
However•, even then they are by no means widespread. During the Silurian 
the brachiopod assemblages are largely completely confined to the western 
margin of the trough (Figs. 75—77) from Heathcote, south, through Kilmore, 
to Melbourne. By the Early Devonian, favourable environments extended 
into the Kinglake and Lilydale areas and locally to the eastern margin 
of the Melbourne Trough.
The only described Early Silurian assemblage is ivo m  the Thomastus 
(= Hlaenus) band at the base of the Wapentake Formation, at Costerfield, 
east of Heathcote (Thomas, 1937; Opik, 1953). Besides bivalves, 
gasteropods, ostracods, and trilobites, the benthos includes the brachiopods 
Leangella ino Òpik, Sowerbyella? austrum Opik, "Chonetes" infantilis 
Opik, and Lissatrypa tyro (Opik). Associated graptolites Psuedo- 
climacograptus (Metaclimagraptus) hughesi; and Pristiograptus cf. jaculum 
indicate a gregarius Zone for this horizon, ,
A small brachiopod assemblage occurs in the conglomerate lenses of the 
Warrandyte Conglomerate at Warrandyte South Quarry, Warrandyte (loc. G30; 
fig. 68A). Selwynia dupliplicata gen. et sp. nov, Aegiria sp. and 
Leptostrophia sp. have been recovered from this locality. Interestingly?
Selwynia dupliplicata is also known from the ? Llandovery of New Zealand 
(Cooper, 1977, written communication). .
The next assemblage is from a mud-supported conglomerate bed of the Chintin 
Formation at loc. Bb25, near Springield,' and includes: Nucleospira sp., 
Molongla sp. nov., Strophonella sp. nov., Leptaena sp. and Salopina sp.nov., 
C. (Fig.67). Talent ejt al̂ . (1975, p.9) also recorded Visbyella,
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Resserella and Plectodonta from this locality and claimed (p.85) 
the assemblage to be Wenlockian.
The succeeding brachiopod assemblages covering the interval from Early 
Ludlovian to Prag^jLan are more diverse and abundant. Assemblages 
from Lilydale formed the basis of the Yeringian Stage (Gregory, 1903), 
and with assemblages down to the Early Ludlovian belong to the one long- 
ranging fauna (Figs. 65, 66, 68). Strusz’s (1972) distribution of two 
faunas within this interval cannot be sustained. Also of doubtful 
validity is Strusz’s (op. cit.) Tabberabberan Fauna, which contains many 
elements of the "Yeringian" Fauna. The similarity of the Tabberabberan 
Fauna to the "Yeringian" Fauna is discussed later. Yeringian faunal 
elements previously considered to be indicative of the upp<^ermost Silurian 
or lower Devonian (Talent, 1965a, b; Strusz, 1972) are now known to 
extend down into the Lower Ludovian (= Melbournian of Gregory, 1903).
These elements include Pleurodictyum megastoma Dun, Lissatrypa 
lenticulata Philip, and Leptostrophia plateia (Gill), and occur in 
varying associations with nilssoni to scanicus graptolite zones at Kilmore, 
Whittlesea and Melbourne. Notoconchidium thomasi Gill, Maoristrophia
banksi Gill, Notanoplia panifica sp. nov., Notoparmella plentensis sp.nov.
— _ ikr *■ ■ and Plectodonta biparta (Chapman),
k A
likewise considered indicative of the Devonian by Strusz et al. (1972), are 
found either below^or immediately above, Ludlovian graptolite assemblages 
at Clonbinane, Whittlesea, Christmas Hills and Wonga Park, near Lilydale.
Many of the brachiopods range through all or much of the Ludlovian to
Prag ian interval, notably Plectodonta bipartita, Notoleptaena otophera
Gill, Leptostrophia plateia, Maoristrophia banksi, M. keblei Gill,
"Protochonetes" ruddockensis (Gill), Lissatrypa lenticulata, *Spinatrypa
Pfimbriata’ Chapman, Merisella australis Gill, Eospirifer eastoni Gill, 
Notoconchidium thomasi, Molongia sp. nov., Camarotoechia sp., Rhynchotrema 
sp. and Stegerhynchus sp. (Figs. 65, 66, 68). Notoleptaena otophera, 
Maoristrophia keblei, "Protochonetes" ruddockensis, ’Spinatrypa’ fimbriata, 
Meristella australis and Eospirifer eastoni are unknown from pre-Devonian 
strata of Australasia, and Molongia and Notoconchidium are confined to 
the Tasman Subprovince.
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Ecological control of the faunas is seen in the contrast between the 
shallow neritic sandstones of the Heathcote district (Mclvor and Mt. Ida 
Formations) and Clonbinane District (Clonbinane Sandstone Member), in 
which preservation may be poor, and the shallow neritic mudstones of the 
Lilydale sequence. Characteristic of the sandy Heathcote sequence are 
Salopina sp. nov. A, Leptostrophia plateia, Maoristrophia banksi, 
Mesodouvillina limbimura (Talent), Notoleptaena otophera, Strophonella 
gippslandica Philip, Notconchidium thomasi and Molongia sp. nov. In 
contrast, the mudcT'y Lilydale sequence yields Salopina sp. nov. B, 
Leptostrophia alata Chapman, Maoristrophia keblei, Mesodouvillina 
lilydalensis (Chapman), Hipparionyx major Gill, Notoleptaena linguifera 
Gill, Cymostrophia euglyphoides (Chapman), and Gypidula victoriae Chapman.
However, despite this ecological control and the long ranges of some of 
the brachiopods, others are short ranging and have a wider ecologicalSpecteS op
tolerance (for example, Aegiria thomasi Talentthe Notanopliidae and, 
to a lesser extent, some of the spiriferides). Such eurytopic taxa are
found in sandy, muddy and limey facies between Heathcote, Kinglake,
Lilydale ;cxr.d
Five assemblage zones are recognised in the fossiliferous strata of the 
Melbourne Trough. These are:- Aegiria thomasi Assemblage Zone (oldest), 
Notoparmella plentiensis Assemblage Zone., Boucotia janaea Assemblage Zone, 
Boucotia australis Assemblage Zone and.the Boucotia loyolensls Assemblage 
Zone (youngest). Nowhere in the Melbourne Trough are the five zones in 
stratigraphic continuity in one section. At Lilydale, the plentiensis 
to loyolensis zones are recognised (Fig. 68); at Kinglake, the thomasi to 
australis zones are distinguished (Fig.67); at Heathcote, the thomasi, 
janaea, and australis zones have been differentiated (Fig.65) whereas in 
the Flowerdale-Yea district only the plentiensis and loyolensis zones are 
recognised.
Aegiria thomasi Assemblage Zone
The base of the A. thomasi Zone is defined by the appearance of A. thomasi 
which has a wide geographic distribution and ranges throughout the zone. 
Amphistrophia lyelli (Gill) and Hedeina kilmorensis sp. nov. are 
diagnostic of the A. thomasi Zone, but have only been found at Kilmore (Fig.
Lissatrypa lenticulata, Leptaena sp., Leptstrophia plateia, Isorthis 
sp. nov. A, Salopina sp. nov. A, 1Protochonetes1 melbournensis (Chapman), 
Nucleospira sp. nov., Molongia sp. nov., Camarotoechia sp., and 
St-egerhynchus sp. appear at different intervals within the A. thomasi 
Zone and, apart from tP t. melbournensis, range higher into the succeeding 
zones (Pigs. 66,68).
The type locality for the zone is at Heathcote (Thomas, 1937), butAis 
also recognised between Kilmore, Whittlesea and Melbourne. In this 
entire area the zone ranges throughout Units 2,3 and 4 of the Dargile 
Formation where it is occasionally associated with various species of 
echnoderms (Thomas,1937; Withers and Keble, 1934a,b; Williams, 1964; 
Talent, 1965a). However, in the upper part of its range, numbers of
A. thomasi proliferate, and together with the trilobite Encrinurus 
simpliculus Talent, dominate the lower beds of Unit 4 of the Dargile 
Formation between Heathcote and Whittlesea.
. \
The base of the A. thomasi Zones lies within the nilssoni Zone at Heathcote 
Melbourne and Whittlesea. Saetograptus varians, Ŝ. chimaera, Lobograptus 
colonus and Bohemograptus bohemicus are found in varying combinations at 
Heathcote, Whittlesea and Melbourne either at the same locality (e.g.
F.31, Kilmore East), or close by and along strike (compare Figs.62-64 
and pages t3 “"¿li) to localities yielding A. thomasi. The upper boundary 
of the A. thomasi Zone cannot be satisfactorally linked with a graptolite 
Zone. At loc. F10, Whittlesea, 1$. bohemicus occurs in the upper 50 metres 
on the A. thomasi Zone, indicating a Ludlovaian age for the top of the 
Zone. At Heathcote, the top of the zone is marked by a facies change 
from mud to sand and for the next 1700m of strata none of the enclosing 
fauna is diagnostic of either the Late Silurian or Early Devonian.
A late Ludlovian age for the upper A. thomasi boundary appears reasonable.
i
A. thomasi Assemblage Zone may occur in the Bullung Siltstone of the 
Warburton-Matlock district, where VandenBerg (1975, p.8) identified and 
recorded a suite of shelly fossils including "Aegiria sp., Lissatrypa 
sp., Plectodonta sp., Macropleura sp., Pleurodictyum megastoma and 
Encrinurus sp."
Aegiria thomasi Zone has not been discriminated elsewhere 
in south eastern Australia, which may be a reflection of little 
published work on Silurian faunas of Australia.
Notoparmella plentiensis Assemblage Zone
The plentiensis Zone is established herein, with the type locality at 
Upper Plenty, north of Whittlesea, in the lower beds of the Humevale 
Formation.
The base of the plentiensis Zone is defined by the appearance of rare 
specimens of Notoparmella plentiensis sp. nov., in the Mt. Phillipa 
Member at loc. W.31, Eden Park (Fig.67). It ranges throughout the zone 
and is particularly abundant in the lower 600m of the Humevale Formation at 
Upper Plenty (Kinglake 1:63,360 geologic map) where it dominates the 
fauna together with occasional specimens of Lissatrypa lenticulata,
Gra. cianella sp. nov., Salopina sp. nov. A and 'Eatonia'-like rhynchoneliids.
Sixteen other brachiopod species make their first appearance in the 
plentiensis Zone at Kinglake, Whittelsea, Upper Plenty and Clonbinane 
(Fig.67). These are: Plectodonta bipartita, Salopina sp. nov. A,
Skenidium sp., Meristella sp. nov., *Hedeina denslineata (Chapman), 
*Coscinnospirifer charyonius gen. et sp. nov., Howellella nucula 
waverleyensis subsp. nov., *Notoconchidium sp., N. thomasi Gill, Straeleina 
sp., and Rhynchotrema sp. Those species marked with an asterix are 
confined to the zone. Gypidula victoriae (Chapman) first appears in 
the upper most part of the zone.
At Christmas Hills and Lilydale, the plentiensis Zone is recognised by 
Notoparmella plentiensis, Plectodonta bipartita, Gracianella sp. nov., 
Howellella nucula waverleyensis, rare Maoristrophia banksi, Notanoplia 
panifica sp. nov., and Salopina sp. nov. B. The Zone extends from the 
upper beds of the Dargile Formation to the lower 400m of Humevale 
Formation (Fig.68). The plentiensis Zone has a much more impoverished 
fauna at Lilydale then at Kinglake, perhaps reflecting differences in 
water depth with shallower water at Kinglake (muddy), and deeper water 
at Lilydale (muddy).
At Heathcote, Notoparmella plentiensis, Gracianella sp. nov. and 
Notanoplia panifica are absent. For this reason the faunal unit between 
the Aegiria thomasi and Boucotia janaea Zones is unnamed. It is likely 
that this interval correlates with the plentiensis Zone bcause of the 
commonality of forms such as Maoristrophia banksi, Notoconchidium 
thomasi and Salopina sp. nov. A, all of which appear in the plentiensis 
Zone at Kinglake. Locally at Heathcote, Sowerbyella plebeia Talent 
appears in this faunal interval. As the Maoristrophia Community can be 
recognised at Kinglake and Heathcote during this time (Fig.76), and in 
view of the presumed equivalent water depths between Kinglake and Heathcote 
it seems likely that the absence of muddy facies at Heathcote may have 
prevented the establishment of the mud dwellers, Notoparmella plentiensis 
and Notanoplia panifica.
In the Flowerdale-Yea district the plentiensis Zone is represented by 
the rare and probably allochthonous occurence of Notoparmella plentiensis, 
Maoristrophia banksi, Howellella cf. nucula waverleyensis and rhynchonellids 
at localities HI and H4. H. cf. nucula waverleyensis also occurs at 
F101 and F102, Yea. These localities are scattered through lOOw, of the 
Yea Formation through to the overlying Rice!s Hill Sandstone Member (Fig.64).
The relationship between the plentiensis Zone and the Ludlovian graptolite 
Zones is based on the occurence and position of six widely scattered 
localities in central Victoria. They .occur Either below or within 
the zone.
1. at loc. F10, Upper Plenty, 100m below the base of the plentiensis 
Zone, Bohemograptus bohemicus occurs (Williams, 1964).
2. at loc. X50, Reedy Creek, 100m above the base of the plentiensis 
Zone (= Clonbinane Sandstone Member) Pristiograptus cf. haupti 
occurs (Jaeger, 1977, written communication). 3
3. at loc. E10, between Strath Creek and Reedy Creek, approximately 
900m above the base of the plentiensis Zone Bohemograptus bohemicus,
Pristiograptus sp. and Linograptus sp. are found (Garratt, 1979).
4. at loc. E56, Flowerdale, approximately 900m above the base of the 
zone, Monograptus cf. uncinatus occurs (Williams, 1964).
5. at loc. HI, Yea, immediately below the Rice's Hill Sandstone
Member (and approximately 100m above the base of the plentiensis Zone)
M. cf. uncinatus uncinatus occurs (Rickards, 1980, written communication)
6. at loc. H4, Yea, at the same stratigraphic level as (5), IS. bohemicus 
and Pristiograptus sp. occur (Packham, 1977, written communication; 
Rickards, 1980, written communication).
Thus the basal half of the plentiensis Zone at Clonbinane, Yea and 
Kinglake can be no older than Early Ludlovian.
The upper boundary of the Zone cannot be related to either graptolite 
or conodont zones owing to the complete absence of established Pridolian 
to Lochkovian graptolites and conodonts in the Melbourne Trough. However 
for reasons expressed below on p. the boundary between the plentiensis 
Zone and the succeeding j anaea Zone is considered to be close to the 
Silurian-Devonian boundary.
The plentiensis Zone may be present in the Yass Basin, New South Wales, and 
the Dundas Trough, Tasmania. The Yarwood Siltstone Member of the Black 
Bod Shale (Link, 1970) of the Yass sequence has yielded, among other
-cC*r»cj’i Y>cj
species, Hedeina bowningensis (Mitchell) andAPlectodonta bipartita.
A
(Identified in Australian Museum collections). This horizon is overlain
by shales containing Bohemograptus bohemicus and Linograptus posthumus
posthumus, ' assigned to the Late Ludlovian by Link (1970). It
( >suggests that the Yarwood Siltstone Member is mid Ludlovian in age and 
broadly correlates with the plentiensis Zone of the Melbourne Trough.
The Florence Sandstone (Talent and Banks, 1967) outcrops near Zeehan and 
Queenstown in the Dundas Trough, Tasmania. It has yielded a very similar 
fauna to that occuring in the plentiensis Zone at Whittlesea and Upper 
Plenty. It includes Hedeina denslineata, Coscinnospirlfer charyonius,
Isorthis sp. nov., Salopina sp. nov. A, Maoristrophia banksi and 
Leptostrophia plateia. This list is based on collections in the 
National Museum of Victoria. The only other noteworthy species so 
far described from the Florence Sandstone are Notoconchidium florencencis 
Gill, a probably synonym of N. thomasi, Strophonella australiensis Gill 
and Amphistrophia lyelli (Gill, 1950c). Maoristrophia has been recorded 
from the underlying Austral Creek Siltstone at Princess River, Tasmania 
together with the Late Wenlockian graptolite Monograptus vulgaris (Talent 
and Banks, 196,7, p.158). Even allowing for the apparent absence of 
Notoparmella plentiensis and Notanoplia panifica from the Tasmanian 
sequence, the plentiensis Assemblage Zone appears to represent most of 
the thickness of the Florence Sandstone, giving an approximate late Early 
Ludlovian age for the basal beds of the Florence Sandstone thereby confirming 
Philip's (1967, p.918) age correlation for this part of the Tasmanian 
sequence. The age postulate of Skalian (= Pridolian) given by Talent 
and Banks (1967, p.152) for the same section is not accepted.
Boucotia janaea Assemblage Zone
The Boucotia janaea Assemblage Zone is defined by the appearance of 
Boucotia janaea sp. nov. in the Silurian-Devonian sequence about 400m 
above the base of the Humevale Formation at Lilydale (Fig.68). The 
type locality is loc. G41, west of Ruddocks Quarry, Lilydale, and coincides 
with the base of the janaea zone where bedding planes are crowded with 
jB. janaea and little else. Twenty-six brachi^pod species appear at or 
close to the base of the j anaea Zone many of which persist into the 
succeeding australis and loyolensis Zones (Fig.68). Those restricted 
to all or much of the j anaea Zone included Boucotia janaea, Gypidula 
victoriae Chapman, Cyrtia subbiplicata (Chapman), Cyrtinaella minuta 
sp. nov., Notconchidium sp. and Straeleina sp. The latter two species 
are rare and only locally developed. Other species initially appearing 
in this zone include: Salopina sp. nov. A, Isorthis allani (Shirley),
'Protochonetes' ruddockensis, Boucotia withersi (Gill), Maoristrophia 
keblei, M. cf. keblei, Leptostrophia alata Chapman, Cymostrophia 
euglyphoides (Chapman), Strophonella gippslandica Philip (from Christmas 
Hills only), Notoleptaena sp., N. otophera Gill, Schellwienella sp., 
'Spinatrypa' fimbriata (Chapman), Meristella sp. nov., Nuclespira sp. nov.,
Eospirifer eastoni, Cyrtina yarraensis sp. nov., Camarotoechia sp, 
and Rhynchotrema sp. The brachiopod assemblages comprises Strusz'
(1972) so-called "Lower Yeringian Fauna".
Seven of the species occurring in the j anaea Zone at Lilydale appear at 
the same level in the Kinglake district and help to define the janaea 
Zone. ' They are: EL janaea, Salopina sp. nov. A, "Protochonetes"
ruddockensis, Leptostrophia alata, Cymostrophia euglyphoides N̂otole- 
ptaena otophera, and Meristella sp. nov. Unfortunately neither 
Cyrtina nor Cyrtinaella has been found in the Kinglake section. However, 
the recognition of the base of the janaea Zone at Kinglake corresponds to 
a level about 600m above the base of the Humevale Formation.
Forms which persist in the Kinglake area from the lower zones include: 
Lissatrypa lenticulata, Plectodonta bipartita, Howellella sp., H . nucula 
waverleyensis and Maoristrophia banksi.
At Heathcote the base of the janaea Zone is recognised by the appearance 
of 15. j anaea (occasional), 1Protochonetes1 ruddockensis, Plectodonta 
bipartita, Mesodouvillina limbimura, Notoleptaena linguifera, Meristella 
cf. australis Gill, Howellella cf. jacqueti (Dun), Eospirifer eastoni 
and Cyrtina yarraensis giving a close correlation with the janaea Zone 
at Lilydale. The boundary of this zone is situated at about ]00m 
above the base of Unit 1 of the Mount Ida Formation (Fig.65).
In New South Wales the j anaea Zone occupies a similarstratigraphic 
position to its occurrence in Victoria. In the Manildra region of 
New South Wales, Savage (1968) records an assemblage from near the top 
of the Fairhill Formation which includes Dolerorthis cf. persculpta 
Philip, Isorthis cf. festiva Philip, Howellella cf. scabra Philip, 
Eospirifer eastoni (As EL parahentius), Schizophoria sp., Spirigerina 
cf. suprmarginalis (Khalfin) and Plectodonta bipartita. Savage 
(op. cit., p.164) was unable to assign this assemblage to a precise 
horizon of the Lower Devonian. However, the overlying Maradana Shale 
contains an assemblage which clearly belongs to the australis Zone (see 
P .?<?). A j anaea zonal assignment therefore appears reasonable for the 
shelly assemblage near the top of the Fairhill formations even though
notanopliids are absent. Eospirifer eastoni and Schizophoria sp. 
strongly support a Devonian age for the assemblage. Strusz (1972, 
p.442) drew attention to the absence of Notoconchidium in the Fairhill 
Formation, and concluded that the top of the formation was significantly 
above the base of the Devonian. However, Notoconchidium is a genus 
which is ecologically controlled, being almost exclusively confined 
to sandy facies and the distinctive Notoconchidium Community (p.l^VO*
Its absence then in the sandy Fairhill Formation may be related to 
water depth rather than age.
Discussion of the Silurian-Devonian boundary in the Melbourne Trough. The 
base of the j anaea Zone is taken to be approximately the same at the 
Silurian-Devonian (i.e. Pridolian-Lochkovian) boundary in the Melbourne 
Trough. As stated earlier, Pridolian and Lochkovian graptolites and 
conodonts are unknown in the Melbourne Trough and so discrimination of 
the Silurian-Devonian boundary, now accepted as being the base of the 
uniformis Zone (McLaren, 1977), must rest with the shelly fauna. The faunal 
elements which appear to be useful in delineating the base of the Devonian 
in Victoria include: Eospirifer eastoni, Cyrtina, Boucotia Cymostrophia, 
Maoristrophia keblei, Leptostrophia alata, Schizophoria and Gypidula 
victoriae. In terms of world-wide distribution, Cyrtina, Boucotia, 
Schizophoria and Cymostrophia are essentially Devonian genera (but 
see Boucot, 1977). Berdan etlt al. (1969) and Johnson (1966a) note 
that Cyrtina is unknown from pre-Devonian strata. The record of a 
single specimen of Cyrtina from 25m below the base of the uniformis 
Zone in the Roberts Mountain Formation of the Birch Creek Section,
Nevada, by Johnson €it al. (1973) has yet to be authenticated (see 
Johnson op. cit., p.70). BoucotTs (1977) listing of Cyrtina from 
the Pridolian of the Cordilleran Province is probably based on this 
Nevada occurrence. No authenticated pre-Devonian occurrence of Cymostrophia 
is known. Schizophoria is recorded from the Pridolian of the Cordilleran 
Province (Boucot, 1977, p.312; Lenz, 1977a, p.48) and as a rare genus 
of the Bohemian Privince of central Asia (Nikiforova, 1937, p.7). In 
all other faunal provinces it appears at the base of the Devonian.
Boucotia is not known in the Tasman subprovince from any zone earlier than
the j anaea Zone.
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Eospirifer eastoni, Leptostrophia alata, and Maoristrophia keblei
are species which arise at or close to the base of the j anaea Zone in
the Melbourne Trough. Other species are either found in the Silurian 
b r\of the Tasman suprov^ce (Maoristrophia sp., M. banksi, Leptostrophia sp.,
L.. plateia) , or from other provinces (e.g. Eospirifer) . The record of 
Eospirifer from the Pridolian of the Tasman subprovince by Boucot 
(1977, p.314) rests on the yet to be confirmed age of the Mallee Tank 
Beds of the Cobar Region, New South Wales, where Iten and Carter (1951) 
record the genus. It seems plausible to suggest that the base of the 
j anaea Zone approximates to the base of the Devonian in the Melbourne 
Trough.
The janaea Zone probably correlates with the Elmside Formation (Link,
1970) = Upper Trilobite Bed (Brown, 1941) of the Yass Basin where 
Icriodus woschmidti occurs (Link and Druce, 1972). However lack of 
published monograph-type studies on the shelly assemblage from this region 
precludes closer correlation.
Again published fossil lists, sparse taxonomic treatment of the shelly 
faunas and lack of detailed biostratigraphic studies of the Silurian- 
Devonian sequence in Tasmania preclude differentiation and recognition 
of the j anaea Zone in either the Bell Shale or "transition beds" (Talent 
and Banks, 1967).
Boucotia australis Assemblage Zone
The australis Zone has the widest geographic distribution of all Upper 
Silurian to Lower Devonian brachiopod assemblage zones in Australia 
being found in many locations in Victoria, New South Wales and Tasmania.
In the Melbourne Trough, the australis Zone is well developed at Lilydale 
Kinglake, Heathcote and Tyers near the eastern margin of the Trough.
The base of the australis Zone is defined by the appearance of 
Boucotia australis (Gill) about 1500m above the base of the Humevale 
Formation at Lilydale (Fig.68). The type locality is G.56, Lilydale,
(not the type locality for J3. australis) about 20m above the base of the
zone. Eighteen brachiopod species appear at or close to the base of 
the australis Zone, many of which range into the succeeding loyolensis 
Assemblage Zone. The species appearing in the australis Zone include: 
Schizophoria sp. nov. A, Boucotia australis, Notanoplia phllipi sp. nov.,
N. pherista Gill, 'Protochonetes' cresswelli (Gill), fP.' robusta (Gill), 
Cymostrophia cresswelli (Chapman), Pterostrophia carinatus gen. et sp. nov., 
Mesodouvillina lilydalensis (Chapman), Hipparionyx major Gill, Gypldula 
sp. nov. B, Coelospira^iustralis Gill, Meristalla australis Gill,
Vannuspirifer sweeti gen. et sp. nov., V. acutiplicata gen. et sp. nov., 
Cyrtinopsis cooperi Gill, Hysterolites lilydalensis (Chapman), and 
Uncinulus sp. nov. A. Notanoplia philipi and £1. pherista appear to be 
restricted to the australis zone.
Those species persisting from the underlying janaea Zone include:
Isorthis allani, Salopina sp. nov. A, Schizophoria sp. nov. B, *Protochonetes1 
ruddockensis, Boucotia withersi, Maoristrophia keblei, M. cf. keblei,
M. banksi, Leptostrophia alata, Cymostrophia euglyphoides, Strophonella 
gippslandica, Notoleptaena otophera, 1Spinatrypa' fimbriata, Meristella 
sp. nov., Nucleospira sp. nov., Eospirifer eastoni and Cyrtina yarraensis.
In the Kinglake district^the base of the australis Zone is again 
recognised by the appearance of 1$. australis at loc. A14 about 1600m 
above the base of the Huraevale Formation. Slightly higher in the 
section at Collins Quarry (W7) the australis Zone is recognised by the 
assemblage, Boucotia australis, Notanoplia philipi, N. pherista, Coelospira 
australis, Cyrtinopsis cooperi, Hysterolites lilydalensis, HoweHella 
scabra Philip, and the local first appearance of Muriferella Sp.,
Boucotia withersi, Strophonella g^ippslandica, Australocoelia sp. nov., 
Eospirifer eastoni and Gypidula victoriae. This is the highest 
brachiopod zone recognised in the Kinglake district.
Likewise the australis Zone is the highest brachiopod zone recognised 
at Heathcote (Fig.65). The base of the australis Zone is again defined 
by the appearance of Boucotia australis in Unit 3 of the Mount Ida 
Formation in the Parish of Redcastle. So far, JB, australis is known 
from only two localities at Heathcote. Other brachiopod species 
appearing in this zone include: Cyrtinopsis cooperi, Hysterolites
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lilydalensis, Strophonella gippslandica and Australocoelia sp. nov.
(Fig.65). The record herein of ?Nadiastrophia sp. from Heathcote 
is provisional owing to the poor preservation of the specimen.
A direct comparison between the brachicpod assemblages from Heathcote, 
Kinglake and Lilydale comprising the australis Zone (cf. Figs. 65,66 and 
680, shows the influence of ecoi 'logical control between the Heathcote 
sandy facies and the muddy facies of Lilydale and also in terms of depth 
giving the distribution of benthic communities and their distribution 
(Fig. 79).
The australis Zone is clearly established in the upper sandstones and 
muddy sandstones of the Boola Formation at Tyers in the eastern portion 
of the Melbourne Trough (Philip, 1962). Those species include: 
Dolerorthis persculpta Philip, Tyersella typica Philip, Isorthis 
festiva Philip, Boucotia australis*, Notanoplia philipi* (as N. sp.), 
Schizophoria sp. aff. Ŝ. sp. nov. A, Maoristrophia keblei, Strophonella 
gipplandica*, Notoleptaena otophera, Leptostrophia affinilata (Gill)*, 
Cymostrophia euglyphoides, 'Protochonetes* cresswelli, Plectodonta 
bipartita, 'Spinatrypa* fimbriata, Spirigerina supramarginalis (Khalfin)*, 
Lissatrypa lenticulata, Eospirifer eastoni, Howellella scabra Philip*, 
and Hysterolites lilydalensis. The latter species has been found by 
me in muddy sandstones immediately below the Coopers Creek Limestone 
at Tyers. Species marked with an asterix are typical of the australis 
Zone or higher. _L. affinilata is not known elsewhere in the Melbourne 
Trough from the australis Zone. The other species listed are long 
ranging.
i
The fauna recorded and described from the Bell Shale (above the so= 
called "transition beds") of Tasmania (Gill, 1948, 1950; and Talent 
and Banks, 1967) and bulk collections I have examined in the
National Museum most probably should be assigned to the australis 
Zone on the basis of the presence of Notanoplia pnerista and Austral­
ocoelia polyspera Boucot and Gill. Other species present include 
the long ranging Isorthis allani, Mesodouvillia lilydalensis (not
known in the Melbourne Trough from below the australis Zone),
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Plectodonta bipartita, Maoristrophia banksi, Notoleptaena otophera,
TProtochonetes1 ruddockensis, and Eospirifer eastoni. Boucotia 
australis is apparently absent from the Bell Shale Assemblage.
In New South Wales the australis Zone occurs in the Mullchnuddy Formation
at the Mudgee district, the Waterbeach Formation of the Limekilns district,
and the Maradana Shale of the Manildra district. From the Mullamuddy
Formation, Wright (1967b), Wright in Strusz et_ al. (1972) and Wright (1978,
oral communication) recorded Dolerorthis cf. persculpta, Isorthis cf.
festiva, Plectodonta bipartita, Notoleptaena?, Strophonella sp., Gypidula
sp., Spirigerina supramarginalis, Lissatrypa lenticulata, Cyrtina sp.,
Hysterolites? and Cyrtinopsis cooperi. Of these C. cooperi and
wKo.f-e.cvsSpirigerina supramarginalis are indicative of the australis Zone, the 
other species are long-ranging. The Waterbeach Formation has yielded 
Dolerorthis sp., Skenidioides sp., Plectodonta bipartita, Schizophoria sp., 
Boucotia australis, Eospirifer eastoni, Lissatrypa lenticulata and 
Spirigerina supramarginalis (Wright op. cit.).
Savage (1974) described a brachiopod fauna from the Maradana Shale of 
the Manildra district. It included Skenidioides sp., Delerorthis sp., 
Molongella talenti Savage, Resserella struszi Savage, R. elegantuloides 
(Kozlowski), Isorthis allani, Dalejina aff. frequens (Kozlowski),
Dicalasia sp., Muriferella sp., Maoristrophia banksi, Mesodouvillina 
cf. limbimura, Leptostrophia affinilata, Notoleptaena aff. otophera, 
Plectodonta bipartita, Notanoplia pherista, Drahanostrophia sp.,
1Chonetes1 cresswelli, Gypidula cf. victoriae, Machaeraria cf. formosa.
Hall, Cyrtinopsis cooperi, Eospirifer eastoni, Quadrithyris cf. robusta 
(Barrande), Cyrtina sp., Lissatrypa lenticulata, Atrypa reticularis 
(Linnaeus), Spirigerina supramarginalis, 'Spinatrypa* frimbriata, 
Ogilviella? sp., Atrypina cf. talenti Savage, and Leptocoelia.
Leptostrophia affinilata, Notanoplia pherista, Spirigerina supra­
marginalis and Cyrtinopsis cooperi suggest correlation with the australis 
Zone even though Boucotia australis is absent. The other species 
described by Savage (op. cit.) are either long-ranging or not recorded 
from Victoria*.
Strusz _et al. (1972) recorded a brachiopod fauna from low in the Garra 
Formation at Wellington including Bouc"*otia australis, Eoglossino-
toechia sp., Cymostrophia stephani (Barrande), Cyrtina welllngtonensis 
Dun, Isorthis festiva, Notoleptaena cf. otophera, Muriferella cf. 
punctata Johnson and Talent, Plectodonta blpartita and Schwellwienella 
sp. An australis Zone is strongly suggested owing to the present of
IS. australis.
The base of the australis Zone 59) is considered to be of ’Late'
rather than 7Early' Lochkovian age. The following forms appearing at
or close to the base of the australis Zone have value for correlation;
those marked with an asteri* are of local value only: Boucotia
australis*, Notanoplia philipi*, Hysterolites lilydalensis, Cyrtinopsis
cooperi*, Muriferella sp., Cymostrophia cresswelli* and Uncinulus sp.nov.A*
Solle (1963) concluded from a study of Hysterolites that the Ober
Graptolithenschiefer in Thuringia is within the Middle to Middle Upper
Siegenian. Stusz et al. (1972, p.428) noted that the b^ercynicus-----  ---*-----
Zone ("Upper" Lochkovian) occurs in, and extends to, the top of the Ober 
Graptolithenschiefer. It implies that Hysterolites arose in central
n o  . - 1----------------------Europe J ■_ then "Late" Lochkovian. Erben and Zagora (1967, p.61) also
noted a similar age (M. hercynicus and Hysterolites, among others) in
the Hercynian facies in Germany. The appearance of Hysterolites at
Lilydale, Heathcote and'Kinglake is considered to indiate a "Late"
Lochkovian age. At Lilydale, the succeeding loyolensis Zone contains 
i ka "late®1 Lochovian to Prag^ian brachiopod assemblage with elements of 
the acuaria Zone, followed by sulcatus sulcatus Zone ("Early"
Prag^ian in age).
The appearance of local elements such as, Cyrtinopsis cooperi, Boucotia 
australis, Notanoplia philipi and Uncinulus sp. nov. A are considerediindicative of 'Late' Lochkovian in south eastern Australia. The rare 
occurrence of Muriferella in the australis Zone at Lilydale, Kinglake 
and Manildra, is also considered to indicate a 'Late' Lochkovian age.
Muriferella is indicative of the 'Upper' Lochkovian Spirigerina supra- 
marginalis Unit in Royal Creek, Yukon (Lenz, 1977a,b).
Boucotia loyolensis Assemblage Zone
The loyolensis Zone is recognised by the presence, amongst other species, 
of Boucotia loyolensis. ¡3. loyolensis is known only from Devonian
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strata of the Melbourne Trough at Lilydale, Yea, Eildon and Loyola, 
near Mansfield. The base of the loyolensis Zone at Lilydale (not 
the type locality) is defined by the first appearance of B̂. loyolensis 
where thirteen brachiopod species appear including: E, loyolensis, 
'Protochonetes* boweia (Gill), 'P.T baragwanathi (Gill), fP.* micrus 
(Gill), Leptostrophia affinilata, Nadiastrophia sp., Australocoelia 
sp. nov., Amb ocoelia sp. nov., Acrospirifer sp. nov., Howellella 
secans sp. nov., ?Eurekaspirifer sp., C-yrtina cf. heteroclita gregale 
Talent, and Uncinulus sp. nov. Australocoelia and Ambocoelia occur 
in the underlying australis Zone at Kinglake (Fig.68) and their 
appearance at the base of the loyolensis Zone at Lilydale does not 
appear to have any zonal significance. Species which persist from the 
underlying australis Zone at Lilydale include: Plectodonta bipartita, 
Isorthis allani, Salopina sp. nov. A., Schizophoria sp. nov. A, S_. sp. 
nov. B, Fascicostella sp. nov., ’ProtochonetesT ruddockensis, Boucotia 
australis, Maoristrophia keblei, M. cf. keblei, Leptostrophia alata,
Cymostrophia sp. nov., C_. euglyphoides, C_. cresswelli, Pterostrophia 
carinatus, Mesodouvillina lilydalensis, Hipparionyx major, Notoleptaena 
otophera, Gypidula sp. nov., * Spinatrypa1 fimbriata, Lissatrypa lentic- 
ulata, Coelospira australis, Meristella australis, Eospirifer eastoni, 
Vannuspirifer sweeti, V. acutiplicata, Cyrtinopsis cooperi, Hysterolites 
lilydalensis, Cyrtina yarraensis and Uncin^ulus sp. nov. A. The base 
of the loyolensis Zone is approximately 2400 m above the base of the 
Humevale Formation and extends up into the overlying sandstones of 
the Cave Hill Formation at Seville, east of Lilydale (Fig.68).
The loyolensis Zone is represented by the allochthonous assemblage in the 
graded sandstones, matrix-supported and clast-supported conglomerates of 
the Flowerdale Sandstone Member at Yea and Flowerdale (los. F104, T100, T101, 
T102, T104, A85 and Y97) and the Broadford Conglomerate Member at Strath 
Creek (F110). The brachiopod species occuring in the Flowerdale Sandstone 
Member at Flowerdale (T100-T104,Y97) include: Boucotia australis, 
Plectodonta bipartita, Isorthis festiva, Tyersella typica, Leptostrophia 
alata, Cymostrophia cresswelli, Eospirifer eastoni and Howellella sp. 
at Yea (loc. F104,A85) the same stratigraphic horizon yields Boucotia 
australis, 15. loyolensis, 1$. withersi, Tyersella typica, Isorthis 
festiva, Leptostrophia alata, Eospirifer eastoni and Howella sp. The
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Strath Creek locality (F110) is approximately 900m above the Flower- 
dale Sandstone Member and has yielded Leptostrophia affinilata,
Hysterolites lilydalensis and Howellella sp.
All these assemblages are indicative of the loyolensis Zone although 
J3. loyolensis is not known from Flowerdale.
Below the loyolensis Zone at Flowerdale and Yea elements of the 
Baragwanathia flora occur (Williams, 1964; Garratt, 1979) in a thin 
tongue of the Wilson Creek Shale. The mudstones, between this strati­
graphic unit of the Rice's Hill Sandstone Member or Clonbinane Sandstone 
Member, (plentiensis Zone), are unfossiliferous and the janaea and 
australis Zones are not present. This is perhaps due to the water 
being too deep; only Nereites is known from these mudstones.
In the vicinity of Eildon and Jamieson, the loyolensis Zone occurs at 
isolated localities within the Norton Gully Sandstone where it is 
respresented by low diversity fauna of broken and abraded shells which 
appear to be allochthonous. It includes: Boucotia loyolensis, 13. 
australis, Leptostrophia affinilata, Hysterolites lilydalensis, Ptero- 
strophia ffrinatus, Hipparionyx major, Notoleptaena undulifera Talent, 
and Acrospirifer sp. nô i These localities occur through the lower 
1000m of the Norton Gully Sandstone. They are marked by the letter 
'W' on the Jamieson 1:63,360 geological map (Bell et al.,1961). At 
Griffiths Quarry, Loyola, near Mansfield (the type locality for the 
loyolensis Zone) twenty-three brachiopod species have been recognised . 
from collections stored in the National Museum of Victoria. The 
species are found in both pebbly mudstones and limest ones outcropping 
at Griffiths Quarry. They include: Boucotia loyolensis, B. australis, 
Leptostrophia affinilata, L̂. alata, Cymostrophia euglyphoides, Ptero- 
strophia carinatus, Nadiastrophia cf. superba Talent, Mesodouvillina 
lilydalensis, Hipparionyx major, Notoleptaena otophera, N. undulifera, 
Leptaena sp. nov., 1Parachonetes' baragwanathi, Maoristrophia sp. nov.,
M. keblei, Reeftonia alpha (Gill), Gypidula sp. nov., Eospirifer eastoni, 
Vannuspirifer acutiplicata, Howellella sp., Hysterolites-lilydalensis, 
Acrospirifer sp. nov. and Cyrtina cf. heteroclita gregale Talent.
Although this is a relatively high diversity fauna, many of the species 
are known from single specimens only.
Only at Lilydale, is the loyolensis Zone in stratigraphic continuity 
with the underlying australis Zone. The presence of Boucotia loyolensis
B.» australis, Leptostrophia. alata, _L. affinilata, Nadiastrophia, Maori- 
strophia keblei, Cymostrophia euglyphoides, Hipparionyx major, Notolep- 
aeaa otophera, Mesodouvillina lilydalensis, Pterostrophia carinatus, 
Gypidula sp. nov., Eospirifer eastoni, Hysterolites lilydalensis, 
Acrosfpirifer sp. nov., Vannuspirifer acutiplicata and * Parachonetes 1 
baragwanathi are considered sufficient to demonstrate that the Loyola 
Limestone and surrounding pebbly mudstones belong to the same biostrati­
graphic zone as the mudstones high in the Humevale Formation and 
Lilydale Limestone of Lilydale, but not the level in the loyolensis Zone.
The base of the loyolensis Zone at Lilydale is about 1700m below the
base of the Lilydale Limestone Member, which is 1 Early1 Prag ian in age
(p.7Z). At Seymour (Iocs. F7 and F9), the Flowerdale Sandstone
Member contains Monograptus thomasi. This same rock unit at Yea
contains elements of the loyolensis Zone (p.9| )j and underlies a
tongue of the Wilson Creeek Shale containing Monograptus thomasi and
elements of the Baragwanathia flora (Fig.64) (loc. T10 of Harris and
Thomas, 1942) which is ^arly1 Prag^JLan in age (p.*7f and Garratt, 1979).
\
Two kilometres to the east of loc. T10, at loc. F106 (Tallarook 
1:63,360 geologic map), Nowakia acuaria occurs in a tongue of Wilson 
Creek Shale immediately overlying the Flowerdale Sandstone Member 
(which contains elements of the loyolensis Zone) and is ’Early1 Prag^ian 
in age (p. ). At Loyola and Eildon the loyolensis Zone occurs
sporadically through the lower 1000m of the Norton Gully Sandstone.
The base of the Zone coincides with the base of the Norton Gully 
Sandstone which at Eildon, immediately overlies the Wilson Creek Shale 
containing Monograptus thomasi and M. aequabilis notoaequabilis, and 
is ’Early1 Prag^ian in age (p. ¿9 )•
The top of the zone coincides with the Loyola Limestone which contains 
inter alia, Eognathodus trilinearis and Polygnathus sp. (Cooper, ±973b). 
On stratigraphic grounds* (position in the sequence and conodont bio­
stratigraphy) the Loyola Limestone is placed at a higher biostratigraphic 
level than either the Lilydale Limestone, Coopers Creek Limestone or
Deep Creek Limestone (Fig. 62). The loyolensls Zone is here considered 
to range from basal sulcatus sulcatus Zone to either the tope of sulcatus 
sulcatus Zone or perhaps to the sulcatus n. ssp. Zone based on the 
presence of Polygnathus in the Loyola Limestone. It should be noted 
that although the Coopers Creek, Deep Creek and Lilydale Limestones 
are placed at the same biostratigraphic level (Fig.62), only the 
sediments below the Lilydale Limestone contain elements of the loyolensis 
Zone. At Tyers the sediments of the Boola Formation below the Coopers 
Creek Limestone include the australis Zone. The absence of the
loyolensis Zone at Tyers may be due to either the loyolensis assemblage 
being a facies controlled Zone or a period of non-deposition between 
the Boola Formation, below, and the Coopers Creek Limestone above 
(Philip, 1967). The proximity of the Coopers Creek Limestone to the 
probably eastern shoreline of the Melbourne Trough (Mt. Wellington 
"Axis’') means that the latter possibility cannot be discounted.
The "Yeringian" fauna persists up into the Dead Bull and Kilgower 
Members of the Tabberabbera Formation at Tabberabbera. This fauna 
contrasts with the Buchanian fauna (Talent, 1963; Strusz st al., 1972) 
in the uppermost beds of the formation (Roaring Mag Member). The 
following lists from Lilydale (loyolensis Zone), Loyola (loyolensis 
Zone), and Tabberabbera (Dead Bull and Kilgower Members) demonstrate 
this faunal continuity.
Lilydale
Boucotia loyolensis 
B̂. australis 
Plectodonta bipartita 
Isorthis allani
Leptostrophia alata
L. affinilata 
Maoris trophia keblei
Loyola
jB. loyolensis
B. australis
Reeftonia alpha (Gill)
L. alata
L. affinilata
M. keblei
Tabberabbera *
d’̂ jtciwSigc? o f ­
M fry M «
_P. bipartita 
R. alpha 
Schizophoria sp„ 
Muriferella punctata
*P.1 baragwanatni
L. affinilata
Schizophoria sp.nov.A 
Muriferella sp.
1Protochonetes’ baragawanathi 'P.’ baragwanathi
Cymostrophia euglyphoides 
Nadiastrophia sp. 
Notoleptaena otophera
HipparionyK maj or 
Mesodouvillina lilydalensis 
Gypidula sp. nov.
Lissatrypa lenticulata 
1Spinatrypa* fimbriata
C. euglyphoides 
N. cf. superba 
N_. otophera 
N_. undulifera 
H, major
M. lilydalensis 
G_. sp. nov.
'S.* fimbriata
Eospirifer eastoni 
Howellella secans 
Vannuspirifer acutiplicata 
Acrospirifer sp. nov. 
Cyrtinopsis cooperi 
Hysterolites lilydalensis 
Cyrtina cf. hereroclita 
gregale
Uncinulus sp. nov.A 
Nucleospira sp. nov. 
?Eurekaspirifer sp.
Eh eastoni 
Howellella sp.
V. acutiplicata 
Acrospirifer sp. nov.
H. lilydalensis
C. cf. heteroclita 
gregale
C. euglyphoides
N. superba
li. undulif era 
II, major
G_, vultura Talent
L. lenticulata
1S.* perflabellata 
Talent
E.* eastoni 
H. textilis Talent
Ch cooperi
H. lilydalensis
C. heteroclita gregale
U. calathiscus Talent 
N. bellornata Talent 
Adolfia glypta Talent
It appears from the above lists that the fauna of the Dead Bull and 
Kilgower Members at Tabberabbera contain many elements common to 
Lilydale and Loyola. The differences may be due to facies or to age. 
Fig. 62 shows that most of the faunas of the Dead Bull and Kilgower 
Members are younger than those from Loyola. An even more marked 
faunal change occurs between the Kilgower and Roaring Mag Members 
where new elements such as Buchanathyris westoni Talent JB. pulchra 
TalentjB? sp. A, 'Hysterolites’ tritus Talent, H. sp. C^and H. sp. E 
occur in the Roaring Mag Member; such an assemblage has affinities with 
the Buchan Caves Limestone and Bell Point Limestone assemblages which 
are dominated by Spinella, Buchanathyris, Atrypa, Nadiastrophia, Cymo­
strophia, corals and gastrods (Talent, 1965b; Talent and Banks, 1967; 
Strusz et al.^1972). Rather than recognise the Tabberabberan 
assemblage as a distinct fauna (Strusz eh a_l.j 1972) it seems more
plausible to distinguish one, possibly two brachiopod assemblage
zones instead. In fact Sherwin (1980) has recognised a broad Spinella
’Zone’ for the elastics of the Cobar area of New South Wales spanning
the ’Late’ Prag_ian-Zlichovian intervals of the Devonian, thus correlating
with the Roaring Mag Member of the Tabberabbera Formation. However
more work is necessary on the biostratigraphy of the ’Late’ Prag^ian-
Zlichovian brachipod faunas of southeast Australia. At present the
loyolensis Zone is considered to Co ere (ate ia>i/A, the Kilgower Member
of the Tabberabbera Formation. Elements of this zone are found in
uNew South Wales and New Zeland.A
In the Queen’s Pinch region of New South Wales Wright (1966) reports
the occurrence of Nadiastrophia cf. superba, Muriferella punctata and
Leptostrophia affinilata from the middle of the Mullamuddy Formation:
Nadiastrophia cf. superba and Leptostrophia affinilata from the Taylors
. . .Hill Formation; Dolerorthis cf. persculpta, Cyrtinopsis cooperi,A
Muriferella punctata and Nadiastrophia cf. superba from the Ingleburn 
Formation. Leptostrophia affiniliata^Cyrtinopsis cooperi, Ivano^thyris, 
Adolfia and Dolerorthis cf. persculpta are also known from the Sutchers 
Creek Formation. . "These assemblages suggest correlation with the 
loyolensis Zone (’’Tabberabberan Fauna"), the contacts between the 
various formations are fault bounded (Strusz et aT., 1972, correlation 
chart), and may be coeval, depending upon the range of Nadiastrophia 
cf. superba and Muriferella punctata.
The Baton River fauna (Shirley, 1938; Wright, 1967a) and the Reefton 
fauna (Allan, 1935, 1947; Boucot e_t al. , 1963; Boucot jBt al., 1966;
Gill jiit al., 1966), include elements which are common to the Victorian 
sequence. The following lists are given; however, both the Baton 
River and Reefton lists must be considered with caution as the faunas 
are in need of revision and includes forms yet to be described.
Lilydale Baton River Reei:on
Isorthis allani I. allani Reetonia marwicki
(Allan)
Fascicostella sp. nov.
Schizophoria sp. nov. S. provulvaria (Maurer)
Leptostrophia affinilata L. explanata (Sowerby) L. reeftonensis
Allan
M tlilydalensis 
— • euglyphoides
H. major 
JE. eastoni 
Cyrtinopsis cooperi 
Acrospirifer sp. nov. 
JC. cf. heteroclita 
gregale
V. sweeti
Hysterolites lilydal­
ensis
Maoristrophia keblei
Mesodouvillina sp.
Cymostrophia S t e p h a n i  
(Barrande)
HipparionyX minor Clarke
Eospirifer eastoni "Hedeina" bensoni(Allan)
C. cooperi
A. 'arduennensis* (Schnur) A. coxi Allan
Cyrtina heteroclita (Defrance)
H . cf. supspeciosus 
(deVerneuil)
Vannuspirifer sp. nov.
M. neozelanica Allan
As can be seen from the faunal lists there are more species in common 
between Lilydale andBaton River than between Lilydale and Reefton, 
although Reeftoni alpha occurs at Loyola and Tabberabbera. The Baton 
River fauna has been assigned to the Siegenian (Shirley, 1938; Boucot 
et al., 1969, p.13) by correlation between Baton River and the Devonian 
of Europe (Shirley, 1938) and with Siegenian to Early Emsian horizons 
at Lilydale and Tabberabbera (Boucot et al., 1969, p.13). According 
to Boucot et al. (op. cit.) the Reefton Beds are younger (Early Emsian), 
therby explaining the faunal differences between Baton River (Tasman 
Subprovince) and Reefton (New Zealand Subprovince). Equally, in view 
of the ̂ differences in sediment type between Reefton and Baton River 
(Wright, 1967a), environmental factors such as water depth, current
activity an,d bottom sediment type, may have influenced the composition
* « _ -
of the benthos. As yet no reliable published data on the age or faunal
community relationships of the New Zealand Devonian sequences are known. > . * ' . ^
They seem to correlate with- the loyolensis Zone; they are certainly
/->older than the Buchanian fauna (’Late' Prag ian);
CHAPTER 5. A DEPOSITIONAL MODEL FOR THE MELBOURNE 
TROUGH, CENTRAL VICTORIA
Introduction
The depositional model proposed herein for the Melbourne Trough is 
integrated with information from previous work, (Garratt, 1972, 1977,
19 £Q; VandenBerg, 1977; Williams, 1964) resulting in a revised 
stratigraphy of the Silurian-Devonian of the Melbourne Trough (Packham, 
I960; Fig* *̂). These stratigraphic relationships are summarised in 
Fig«4 ^ Limitations on the model include large tracts of unfossil- 
iferous strata and lack of outcrop continuity* The changing litho- 
facies and biofacies relationships through time are shown as a series 
of qualitative palaeogeographic reconstructions (Figs*72-81 )•
Previous work
Previous environmental interpretations of the Melbourne Trough ranged 
from shallow water to deep water*
Junner (l920) postulated that the Walhalla Group was shallow marine, 
on the basis of ripple marks, false bedding^mud crack horizons and 
unidentified trace fossil assemblages referred to as "fucoid beds"* 
This interpretation was followed by Skeats (1928) and Browne in David 
(l950)* However, the criteria given by Junner are not indicative of 
a shallow marine environment* The mud-cracks reported by Junner from 
unspecified localities and without illustration were possibly limonite 
infillings along joint planes (VandenBerg, 1976, oral communication). 
Other workers (Thomas, 1942,, 19.47; Moore, 1965a; Talent,1965b) 
have been unable to confirm Junner*s observations*
Hills and Thomas (1954) proposed a deep water environment for the 
terrigenous elastics of the central Victorian Silurian-Devonian 
inferring turbidity currents as the depositional mechanism. The 
evidence for this interpretation included:
1. the occurrence of slumped coarse elastics with highly disturbed 
strata originally described by Hart (l90.2) and James (l920) from the 
lower Silurian conglomerates at Sydenham (i.e. Springfield Formation).
2. the presence of strongly graded "aren-argillites" containing 
felspar and mica of igneous origin (Hills and Thomas, 1954, p. 129)*
3» sequences of rapidly alternating sharply defined argillaceous 
sandstones and mudstones exhibiting current bedding, ripple marks, and 
graded bedding.
The stimulus for initiating the turbidity currents was said to be 
movements along fault-controlled submarine scarp3 during the Mitta Mitta 
Orogeny (Andrews,1938) = Benambran Orogeny (Browne,1947)• No
assessment was made by them of whether or not the enclosed benthic 
faunas were allochthonous or autochthonous, an important omission from 
their conclusions. This deep water turbidity current model has been 
supported with modifications by Schleiger (1964a, 1964b, 1974),
Moore (1965a, 1965b, 1971, 1972), VandenBerg (1971, 1975), VandenBerg 
in VandenBerg et al, (1976), VandenBerg and Schleiger (1972), Moors 
and Schleiger (l97l), Talent et al, (1975) and Crook and Powell (1976), 
The modifications include the recognition of shallow water ("continental 
shelf") sedimentation for the Mount Ida Formation at Heathcote, Humevale 
Formation at Kinglake and Lilydale and the carbonates at Waratah Bay 
(Singleton, 1965)*
Whilst not completely rejecting the turbidity current depositional 
mechanism for the Silurian-Devonian elastics of the Kinglake district, 
Williams (1964, p,2) suggested on the basis of lack of graded bedding 
that strong bottom currents could have been responsible for the 
deposition of the sandstones. These sandstones also contain delicately 
preserved articulated asteroids, crinoids, ophiuroids and carpoids 
which Williams argued could not have withstood the velocity and 
turbulance of a turbidity current. Thus the sands and muds of the 
upper part of his Yan Yean Formation and the succeeding Humevale 
Formation he interpreted as being deposited on a "continental shelf" 
deepening to the east and north of Kinglake, Evidence for the 
palaeoslope was derived from cross-bedding and flute moulds in the 
sandy layers of the Humevale Formation,
Singleton (1965, p,443) noted that the neritic shelly faunas of the
Melbourne Trough become progressively more common,
; - , The areas of deeper water are found in the plant-
graptolite beds persisting between Yea, Seymour and Matlock and 
persist throughout the Silurian-Devonian, Talent (1965b, 1967) 
supported this view and suggested that the benthic faunas colonised
a "quasi-shelf" during the late Silurian - early Devonian with the 
plant-graptolite beds being deposited on the "continental slope" or 
at bathyal depths on the ocean floor.
Moore (1965a, 1971, 1972), Moors and Schleiger (1972), VandenBerg and 
Schleiger (l972), VandenBerg (1971, 1975, 1976) and Schleiger (1964a, 
1974) referred most of the Silurian-Devonian to a deep water model.
They introduced the term "flysch" into the local literature, by 
comparing the local Silurian-Devonian sequence with Bouma's (1962) 
classic turbidite facies model. Except for Schleiger (l97^) none 
of the above workers clarified their use of the term flysch, and 
implicit in their descriptions of the local sequence is the concept 
that all the thick sandstones and interbedded muds*fcones or shales are 
flysch, deposited from turbidity currents in deep water.
Such a view implies that the benthic faunas found in sandstoneslargely
and mudstones at Heathcote, Kinglake and Lilydale are/allochthonous,
a view which was championed by VandenBerg (1975, 1976) an partially
• A
accepted by Talent et al. (1975).
Definitions of flysch, flvsch-type and flvsch-like and their application 
to the Silurian-Devonian of the Melbourne Trough ,
Dzulynski and Walton (1965) define "flysch" (Studer, 1827a, 1827b) as 
"successions of marine rocks with certain characteristic features of 
composition and sedimentary structures". Such features include: 
alternation of coarse and fine sediments; the coarse sediments 
displaying graded bedding, horizontal laminated bedding, and current 
rippled or convolute bedding; sharply defined bases to the sandstones 
with sole markings; and the upper surfaces of the sandstones transit­
ional to shale. I concur with Kuenen (1967) and Vander Linden (1969) 
who consider that the term flysch should be restricted to Alpine 
Cretaceous stratigraphy. The term "flysch-type" £  Kuenen^ 19o7 ,
Vander Linden^ 1969)* is here used for sequences outside the Al PS,
exhibiting characteristics similar to Studer's flysch.
The term flysch-like is defined by Dzulynski and Walton (1965) and 
Vander Linden (1969) for alternating sequences of sandstone and shale 
reaching thicknesses of geosynclinal magnitude but lacking graded 
bedding.
Problems of depth and bathymetry of the Melbourne Trough 
I do not accept that thick sequences of flysch-type and flysch-like 
deposits must have accumulated in marine basins of deep water as 
proposed by Moore (1965a, 1971, 1972), Schleiger (l964a, 1964b), 
VandenBerg and Schleiger (1972) and VandenBerg (1971, 1975, 1976).
Van der Linden (1969) noted the hazards of estimating depth of water 
for the deposition of flysch-type and flysch-like sequences. For 
example, Stanley (1968) has described flysch-type sequences of sand­
stones and mudstones from a Carboniferous fluvial sequence in 
Massachusetts•
It has been customary to interpret the palaeobathymetry of the 
Melbourne Trough in terms of Continental Shelf, Continental Slope, 
and Abyssal Plains (Talent, 1965a, 1965b, 1967; Moore, 1965b; 
VandenBerg, 1971, 1975, 1976). This implies that the depth of these 
"zones" and the bathymetric shape of the floor of the Melbourne Trough 
replicates the modern analogue. Mutti and Lucchi (1978, p.140)
- recognised that physiographic and structural elements of
modern continental margins and oceans cannot be applied to "fossil 
basins". Whilst the palaeoslope can be generally estimated during 
the late Silurian-early Devonian, the use and application of these 
modern bathymetric zones in the Melbourne Trough should be avoided.
Community analyses of autochthonous shelly benthonic assemblages of 
ancient marine sediments has provided information on the bathymetry of 
ancient sedimentary basins, particularly in the Welsh Borderlands 
(Z^igler, 1965), and the Eastern United States (Bretsky, 1969, 197l). 
Boucot (1975) has recently reviewed and expanded the> community concept 
to embrace a world-wide study of the Silurian-Devonian brachiopod 
communities. His model for the Silurian-Devonian Communities of the 
Tasman subprovince (Boucot et al.. 1969) has general application in 
the analysis of the faunas of the Melbourne Trough and provides support 
for the depositional model proposed herein.
Lithofacies and biofacies of the Melbourne Trough
Broad lithofacies recognised in the Melbourne Trough are defined on 
particular type of lithologies present, suggesting an environment of 
deposition where one or more processes may operate.
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Fig.69 summarises the eleven benthic communities so far different­
iated in the Melbourne Trough and their assignment to benthic assemblages 
of Boucot. Their relative positions differ from those suggested by 
Boucot (1975, P*18; Fig. 10). The eleven communities are as follows:
1* Nereites Community (Seilacher, 1967)* The deepest benthic 
community in the Melbourne Trough. It is recognised by the feeding 
trails of helminthoid type trace fossils and others associated with the 
pelagic biofacies of plants, graptolites, tentaculitids, styliolinids, 
and orthocerids. It is confined to the mud lithofacies.
2. Zoophycos Community (Seilacher, 1967)* Recognised by the ichnofossil 
associated of Zoophycos and Chrondrites s may be associated with pelagic 
biofacies of graptolites and orthocerids. It is confined to the 
mudstone beds of the mud, sand-mud, and mud-sand lithofacies.
3« Starfish Community (Boucot, 1975)# This community is recognised 
by a variety of asteroids, carpoids, blastoids, crinoids and ophiuroids.
A low diversity brachiopod assemblage may be present. It is confined 
to the sandstone beds of the sand (Type A), mud-sand, and sand-mud 
lithofacies.
4. Aegiria-Encrinurus Community (Boucot et al.. 1969)* It is restric­
ted to the Ludlovian of the Melbourne Trough, and not in association 
with other benthic communities. It is restricted to the mud lithofacies* 
5* Notanoplia Community (Savage, 1974). This is a low diversity 
community and confined to the mud lithofacies. It contains Notanoplia. 
Notoparmella. Boucotia. Protochonetes. Plectodonta. Lissatrypa. Gracianella 
and the trilobites Odontochile. Dalmanites. A?o.calymene. Leonaspis 
and Trimerus. Only one or more of these genera may occur at any given 
locality.
6. Maoristrophia Community (Boucot, 1975)* This is a high diversity 
community recognised by Maoristrophia. Leptostrophia*. Notoleptaena.
Cymostrophia. Strophonella. Hipparionyx. dalmanellaceans, atrypaeeans, 
rhynchonellaceans, Eospirifer, Hysterolites. Cyrtinopsis and Howelie11a.
It has a wide tolerance of sediment type being found in mudstone and 
sandstone beds of mud, sand type A, mud-sand and sand-mud lithofacies. 
Specific differences are found between the sand-dominant and the mud­
dominant lithofacies.
7. Quadrithyris Community (Savage, 1974). This community is difficult 
to differentiate from the Maoristrophia Community but may be recognised 
by the abundance of Quadrithyris. Cyrtina. Howelie 11a. Meristella. 
atrypaeeans, rhynchonellaceans, and dalmanellaceans, It is confined to 
the mud lithofacies.
Eight lithofaeies are recognised# They are based in part on the 
percentage of sandstone and mudstone beds in outcrop and on the type 
of sedimentary structures displayed. They are:
1# Conglomerate lithofaeies; either clast or matrix supported. .
Two types of sand lithofaeies containing sandstone/mudstone ratio 
greater than 80:20, viz:-
2* Type A sand lithofaeies; characterised by parallel and cross 
lamination, displaying ripple marks and free of sole marks. They are 
ungraded and moderately well sorted. The sandstones are distinct 
from interbedded mudstones.
3. Type B sand lithofaeies; characterised by graded bedding parallel 
and/or convolute laminations with the base of beds sculptured by sole 
marks and tops of sands grading into mudstone.
4. Mud-sand lithofaeies; containing sandstone/mudstone ratio, from 
80:20 to 50:50.
5. Sand-mud lithofaeies; containing sandstone/mudstone ratio 
50:50 to 20:80.
6# Mud lithofaeies; containing sandstone (mudstone ratio less than 
20:80).
7. Shale lithofaeies; containing sandstone/shale ratio 20:80.
8. Limestone lithofaeies; which may be oosparrudite, biosparrudite 
or biomicrite (Folk, 1 9 5 9 ) ,  bedded or sheet-like, mound-like or 
shoal-like.
The term biofacies is defined as a distinctive assemblage of organisms 
which existed together. Two broad biofacies can be recognised 
indicating that the organisms lived under different conditions. They 
are a benthic biofacies and a pelagic biofacies.
/  «
Boucot (1975, p.ll) defined a benthic assemblage as "a group of 
communities that occur repeatedly in different parts of a region 
(sometimes even world wide) in the same position relative to the 
shoreline”. He further emphasized that several communities of benthic 
animals can be recognised in the rock record during the Silurian-Devonian 
Distribution of communities are controlled by temperature, food supply, 
bottom sediment type, current activity and depth. Geologic age, depth 
and bottom sediment type in particular, appear to control the distrib­
ution and composition of the benthic communities in the Melbourne Trough.
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8* Notoconchidium Community (Boucot, 1975)« This is only found in
the sandstones of type A and mud-sand lithofacies. It is a low
diversity community containing abundant Notoconchidium, Howellella and--------------------------------
Lissatrypa.
9» Favosites-Stromatopora Community (Wallace, 1972), This community 
is confined to the limestone lithofacies and contains numerous ceroid 
corals and stromato poroids.
10. Spinella-Buchanathyris Community (Boucot, 1975). This is confined 
to the limestone lithofacies and contains abundant Spinella and 
Buchanathyris and little else .
11. Phaceloid-Ramose Coral Community (Wallace, 1972). This community is 
characterized by phaceloid and ramose corals in a matrix of dark grey lime 
Figs.70,71 summarize the relation of sediment type and depth of benthic 
communities in the Melbourne Trough.
Silurian-Devonian Palaeogeography of the Melbourne Trough
This is based on both qualitative/quantitative analysis of the biofacies
and lithofacies relationships at particular time intervals for the
Silurian-Devonian.
Early Llandovery Sedimentation (Fig.72)
The onset of the Silurian is recognised only in two widely separated 
localities; '
(i). Akidograptus cf. acuminatus is found in beds 40m above the base
of the Deep Creek Siltstone at Konagaderra in the western part of the
Trough (Schleiger in Talent et al.. 1975, p.54); and (2). in a thrust
faulted block adjacent to the Bolodrook River in the east whereHarris and
Glyptograptus cf. persculptus has been recorded (Thomas, 1954). Both
/ * A
horizons occur close to the first appearance of the Zoophycos Community. 
The Community is unknown from any Cambrian-Ordovician rocks of the 
Tasman Fold Belt in Victoria and its sudden wide appearance throughout 
the Melbourne Trough at this level is herein taken as a local time 
synchronous event.
The Early Llandovery is characterised by the mud lithofacies consisting 
of up to lm thick laminated and/or bioturbated mudstones interbedded 
with occasional graded lithic sandstones (type B).
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South to north and southwest to northeast palaeocurrents have been 
recorded for the sandstones within this lithofacies (VandenBerg and 
Schleiger, 1972; Schleiger, 1974). These directions are based on 
flute moulds, fleur-de-lys and cross-laminations*
The overall south to north direction of sediment transport suggests 
that floor of the Trough deepened to the north. The absence of a 
shelly benthic biofacies suggests that water was too deep.
Late Llandovery sedimentation (Fig.73)
Graptolites belonging to the Monograptus turriculatus to gregarius 
Zones occur at Jackson*s Creek and Deep Creek (Harris and Thomas,
1937, 19^9h; Thomas and Keble, 1933; VandenBerg et al.. 1976) 
throughout the Springfield Formation. Elsewhere in the Melbourne 
Trough zonation of outcrops are not so well defined. Gill (1942) 
described M. cf. priodon from Warrandyte; and M, exiguus and 
Retiolites geinitzianus occur in the Mt. Easton "Axis" (VandenBerg,
1975) and M. Marri also occurs at Macclesfield, south of Lilydale 
(Thomas and Kenley, 1954, mpub. data) and Waratah Bay (Douglas and 
Paton, 1972).
The conglomerate, sand (type B) and mud lithofacies are recognised.
The conglomerate lithofacies outcrops along the western margin of the 
Trough, flanking the southern extension of the Heathcote " A x i s "  
between Konagaderra and Springfield, at Langwarrin adjacent to the 
Mornington Anticlinorium and at Warrandyte (Fig.73)# The conglomerate 
lithofacies includes basal chaotic slumped units with contorted 
siltstone intraclasts, lenticular clast supported conglomerates capped 
by thick graded sandstones. Occasional shelly fragments occur at or 
close to the base of the sandstones. West of Wallan, clasts of 
laminated sandstone contain Skolithos; whilst at Langwarrin, Keble 
(1950) has recorded shale clasts with upper Ordovician graptolites.
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Type B sand lithofacies is exposed near Waratah Bay and in the Mt .Easton 
"Axis" between Enoch*s Pt. and Aberfeldy. The sandstones are graded 
or massive, parallel and cross laminated, and up to 20m thick (T ^ and
Tace
f r
?
The mud lithofacies is widespread elsewhere in the Melbourne Trough 
and consists of thick (up to 1.5m) laminated or massive bioturbated 
mudstones.
The benthic biofacies is represented by two communities. A widespread 
Zoophycos Community in the mud lithofacies throughout the outcrop area 
of the Middle to Late Llandovery of the Melbourne Trough and an unnamed 
trilobite community dominated by Thomastus, brachiopods including 
Meifodia. and inarticulates^gastropods and ostracodes (Opik, 1953» 
Talent, 1965b) at Costerfield, east of Heathcote.
Palaeocurrent data (Hart, 1902; James, 1920; VandenBerg and Schleiger, 
1972; Schleiger, 197*0 indicates a south to north and southwest to 
northeast direction of sediment transport. This data is based on flute 
moulds and fleur-de-lys.
A dramatic vertical change from thick laminated/bioturbated mudstones 
of the Anderson Creek Formation and Deep Creek Formation to conglom­
erates capped by turbidites with a strong northerly vector component 
of the Warrandyte Conglomerate and Springfield Formation suggests that 
the latter beds were deposited in submarine channel, directed to the 
north. The conglomerate and type B sand lithofacies are not recognised 
east or west of their outcrop; equivalent aged mudstones outcrop 
elsewhere at Diamond Creek, east of Melbourne. Hills and Thoms (l95*0 
suggested that they were derived from movement of submarine fault 
scarps which are orientated northsouth, e.g. Moormbool Fault. This 
suggestion would imply a strong east-west component to the movement 
of the slumped conglomerates; no east-west palaeocurrents have been 
detected. ' '
The influx of coarse elastics during the Late Llandovery coincides 
in part with a major diastrophic phase of the Mitta Mitta Orogeny 
(Andrews, 1938), which had its greatest effect in eastern Victoria 
(Browne, 19**7; Talent, 1958, 1965a; Talent and Banks, 1967; Bolger, 
197** unpublished; Talent et al.. 1975)# Effects of this deformation 
are reflected by the massive outpourings of the Mitta Mitta Volcanics 
(Singleton, 1965) of Late Llandovery age resting unconformably on 
Late Ordovician strata at Wombat Creek, near Benambra. Late Llandovery
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or younger Silurian trimerellids occur in the reworked basal volcanic 
lastics of the overlying Wombat Creek Group (Talent et al,. 1975)*
Elsewhere in the Melbourne Trough, thick monotonous bioturbated 
and/or laminated mudstones persist suggesting continuation of the 
prevailing conditions of the karly Llandoyery.
Early to Middle Wenlockian Sedimentation 
No figure due to lack of data.
Lake Wenlock ian Sedimentation (Fig. 73) .
The age control is based on three widely separated localities:
(i). at Craigieburn, north of Melbourne where graptolites indicative 
of the zone 32 (ludensis Zone) have been recorded (Schleiger, 1973> 
in Talent et al,, 1975); (2)* west of Warrandyte Gothograptus nassa 
indicative of nassa Zone, and (3)* at Cottlesbridge, northeast of 
Melbourne where Testograptus testis has been described (Thomas, I960; 
Talent et al,, 1975)* Elsewhere in the Melbourne Trough, a Late 
Wenlock ian A is inferred for the strata which conformably underlie beds 
containing widespread Early Ludlovian graptolites.
The .late Wenlock sequences consist of mud, mud-sand, sand (b ) and 
conglomerate lithofacies. The mud lithofacies consist of thick (up to 
lm) laminated and/or bioturbated beds usually interbedded with thin (lcm) 
fine laminated and/or rippled cross-bedded sands. It outcrops over 
a widespread area north and east of Melbourne. The mud-sand litho­
facies outcrops east of Heathcote where it is mapped as the Wapentake 
Formation (Thomas, 1937) and consists of medium thick (5-10cm) laminated 
sands and muds• ' '
The sand and conglomerate lithofacies exposed near Warrandyte is a .
thick (0-150m) lenticular body consisting of graded lithic quartzose 
sandstones laminated near the top or capped by thin mudstone beds (T ^ )• 
Both lithofacies display scour and fill, pebble layers and/or occasional 
comminuted shell debris near the base. Thick (up to 500m) sediments oP 
much of which Contains matrix supported conglomerate lithofacies, with 
minor 20cm thick cross laminated sandstones (type B) outcrop near 
Springfield (VandenBerg et al., 1976).
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The biofacies are represented by the Zoophycos Community in the mud 
lithofacies, and an allochthonous brachiopod assemblage containing 
Visbyella. Strophonella. Plectodonta. Ressere11a and Lepfcaena (Talent 
et_al., 1975, p.9) in the matrix supported conglomerate lithofacies 
near Springfield,
Palaeocurrent data (VandenBerg and Schleiger, 1972; Schleiger, 1974) 
indicate vest to east and southwest to northwest directed flow.
These are base$ on flute moulds and cross laminations in type B sand­
stones.
Mud supported conglomerates are indicative of transverse slumping in 
basins (Corbett, 1973), The linear belt of this facies almost 
flanking the Heathcote "Axis” with a strong easterly flow component 
supports a transverse mode of slumping giving the Melbourne Trough 
meridional configuration at this time. At Warrandyte there is an 
abrupt change from thick laminated muds to thick sand and conglomer­
ate lithofacies. Their distribution is‘ shown in Fig,74. It suggests 
that tectonic activity near the present western margin of the trough 
persisted in to the Late Venlockian The geographically confined sand 
and conglomerate lithofacies near Warrandyte indicates a submarine 
channel directed east-west linked to the western margin (Fig,75).
The tectonic activity as inferred from the sudden appearance of coarse 
elastics at Springfield and Warrandyte coincides with the Quidongan 
Orogeny (Crook et al., 1974) of southern New South Wales. However 
this rapid vertical change in facies has not been recognised in 
equivalent beds elsewhere in the Melbourne Trough.
The widespread distribution of the Zoophycos Community in thick muds 
elsewhere in the Melbourne Trough indicates a continuation of prevail­
ing conditions of the Llandovery,
Early Ludlovian Sedimentation (Fig. 75).-
Fig.75 shows tjie distribution of lithofacies and biofacies for the
Early Ludlovian.lt represents a high degree of biostratigraphic
control in the Melbourne Trough in that zone 33~34 graptolites
(Monograptus varians. M. nilssoni and Saetograptus scanicus) are
widely distributed in both sandstones and interbedded mudstones. Theykrvcl airoccur between Heathcote and Tooborac, Springfield, Kilmore, Melbourne.
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and eastwards to Wonga Park, Warrandyte, Christmas Hills and Whittlesea 
(Thomas and Keble, 1933» Thomas, 1937; Harris and Thomas, 1937, 1949; 
Thomas and Kenley, 1954 unpub. data; Williams, 1964). M. cf. uncinatus 
and Bohemograptus sp. occur at Yea (see chapter 4).
Type A and B sand, mud-sand, sand-mud and-mud lithofacies are present.
The (type A) sand lithofacies consists of beds less than 10cm thick, 
ungraded, moderately well sorted, planar bedded with plane parallel lam­
ination of lambda-type cross laminations (Allen, 1963) and have asymmetric 
ripples. They are sharply defined from the interbedded mudstones and 
conform to the definition of flysch-like as used herein. The sand and 
mud-sand lithofacies grade into each other imperceptibly. The only 
difference between them is in the percentage of sand-mud ratio.
These two lithofacies are widespread between Heathcote, Melbourne and 
east of Melbourne.
Type B sand lithofacies occurs near Yea. Here, thick (up to lm) 
beds of graded coarse to fine sand beds occur with laminated sands 
towards the top of the graded sands. (T _ and T sequences).
Lenses of mud*supported conglomerate I 2m thick occur in the
middle of this unit*
The sand-mud lithofacies occurs in the Kilmore-Whittlesea district, 
Kinglake and Healesville. The sand beds are less than 3cm thick and 
identical to those of the type A sand and mud-sand lithofacies of 
Heathcote and Melbourne. The mud beds are laminated and/or biotur­
bated and up to 10cm thick.
The mud lithofacies is widespread between Macclesfield and Warburton 
and Matlock. The mudstones are 10-20cm thick, laminated and rarely
bioturbated* Thin stringers of laminated, rippled, fine grained
sands are interbedded with the mud.
Both benthic assemblage and pelagic assemblage occur. The pelagic 
assemblage is widely distributed in the Melbourne Trough, consisting 
of graptolites and straight nautiloids. In the vicinity of Yea the 
Baragwanathia flora occurs with this assemblage in fine grained lamin­
ated mud lithofacies.
The "benthic assemblage consists of three benthic communities: a Nereites 
Community, Zoophycos Community and a Starfish Community*
The Nereites Community is restricted to the Yea district where it is 
mixed with the pelagic assemblage and in muds interbedded with the 
graded sandstones.
The Zoophycos Community is much more widespread, occurring in the mud 
layers of the sand, mud-sand and sand-mud lithofacies at Kinglake, 
Broadford, Clonbinane, Whittlesea and Christmas Hills.
The Starfish Community occurs as a broad linear belt parallel to the 
Heathcote "Axis" between Heathcote and Melbourne. It consists of 
entire specimens of asteroids Ur osoma. Sturtzaster. and the carpoid
Victoriacystis. with a low diversity brachiopod assemblage of MAe giria!t, 
Lissatrypa, Lingula. Isorthis. Protochonetes and rhynchoneilids (Withers 
and Keble, 1934a, 1934b; Thomas, 1937; Williams, 1964; Talent, 1963a; 
Brumley, 1972 unpub. data; Talent et al.. 1975). The brachiopod 
species are disarticulated but not fragmented. This Starfish Community 
is confined to the upper part of sand beds of the sand and mud-sand
lithofacies.
Palaeocurrent data (Williams, 1964; VandenBerg and Schleiger, 1972; 
Schleiger, 1974) derived from flute moulds and cross-bed laminae 
invariably trend west to east. Data for the Yea district show a south 
to north and southwest to northeast flow direction. Th£s£data 
derived from cross beds and groove marks in muds probably produced by 
plant material. Flute moulds give a west to east 'direction.
VandenBerg (1971, 1975), Moore (1965b, 197l), Schleiger (l97'0 VandenBerg 
and Schleiger (1972), Crook and Powell (1976) and Talent et al. (1975) 
in part, described the sand, mud-sand and sand-mud lithofacies of the 
Dargile Formation as a flysch or flysch-type sequence (i.e. type B sand 
lithofacies) deposited by turbidity currents in deep water.
Further Talent et al. (1975, p.13) argued for a mixing of allochthonous 
brachiopod and autochthonous starfish benthic communities. The brachiopod
of si-
community was said by Talent^(1975, p.13) to be preserved in sandstone 
••«"apparently allochthonous but seemingly indicative of •••• a shallow- 
water Ehynchomellid Community. These occur interbedded with siltstone 
containing starfish... and carpoids ... an occasional Monograutus. 
clearly not transported"; and (p. 15) states "Most of the presently 
known Silurian shelly faunas from the Melbourne Trough are allochthonous, 
having been transported by turbidites into.deeper water". However I 
maintain that the benthic communities (Fig.75) in the Dargile Formation 
are autochthonous. The following evidence is provided
1. Presence of . largely entire ' echinoderms with an admixture
of disarticulated and unbroken valves of brachiopods located at or near 
the top of the sandstone beds* - _ _
2. the sandstones between Heathcote and Melbourne rarely show any 
evidence of.graded bedding, slumping or poor sorting.
.3« Uniform mineralogy, sedimentary structures, thickness and moderately 
sorted fossiliferous and unfossiliferous sandstones between Heathcote
and Melbourne.
4. Distinct beds of sandstone from overlying mudstone.
R
5# Absence of comminuted allochthonous shelly fossils in the sand and „
\sand-mud lithofacies.
The occurrence of linguloids has been used as evidence for a transported 
fauna, (Talent et al.. 1975, p.13)* However it should be noted that
Lingula and lingulids?oc<?upied deeper environments in the past (Percival, 
1978; Archbold, 1980).
The colonisation by the shelly benthos of the western margin of the
Melbourne Trough and the change from type B graded sandstones of the
± a nLlandovery and Wenlock, to type A laminated, cross bedded, moderately 
well sorted, fine to medium grained sandstones of the Early Ludlovian marks 
an overall shallowing in the Melbourne Trough. This shallowing may 
herald the onset of the Bowning Orogeny (Browne, 1947) or that sediment 
supply was greater than subsidence at that time. Analysis of the 
distribution of lithofacies, benthic communities and palaeocurrent 
data suggests a broad "platform" flanking the Heathcote "Axis" and 
deepening to the 6ast (Fig.75). The deepest part of the Trough appears 
to have been in the Yea district where the deep water Nereites Community 
occurs in turbidites and slump deposits.
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The turbidites could have been derived via a channel located between
Broadford and Kilmore and then deposited as a small fan onto the basin
floor near Yea, Restricted outcrop of these turbidites precludes a
more definite model , The turbidites are similar to the. . a >D <? middle fan facies of Walker (1975̂ ) and Mutti and Lucchi (l97P),
Middle to late Ludlovian Sedimentation’(Fig.76).
ihe lack of critical Middle to Late Ludlo^graptolite species above the 
graptolite zones 33-34 in the Melbourne Trough (Talent et al,, 1975, p.6) 
inhibits the correlation of local biostratigraphic units based on pelagic 
assemblages# Graptolite localities are uncommon and scatte^d through 1500m 
of strata between Whittle sea, Kinglake, Flowerdale and Christmas Hills, 
They have yielded Bohemograptus bohemicus, Pristiograptus dubius, 
Monograptus cf, uncinatus and Linograptus sp, in varying associations 
and support a probably Ludlovianp(Williams, 1964; Garratt, 1979;
Jaeger, 1976, written communication).
The Aegiria-Encrinurus Community occurs in a mud lithofacies conformably 
overlying the sand, mud-sand lithofacies containing zone 33-34 graptolites. 
It is probably .Middle Ludlovian .... . (Philip, 1967)0 It has been 
recognised between Heathcote and Whittlesea (Thomas, 1937; Williams, 1964; 
Garratt, 1972, 1978), Elsewhere in the Melbourne Trough lack of data 
prohibits further facies relationships for the Middle Ludlovian,
Even with these constraints, the overlying widespread return to type A 
sand lithofacies is indicated in the late Ludlovian, This sand facies 
includes most of the Mclvor Formation at Heathcote and Tooborac, and 
the Clonbinane Sandstone Member of the Humevale Formation which extends 
from Broadford south to Whittlesea and east to Flowerdale southwest of 
Yea, It is characterised by planar beds with parallel and cross bedded 
laminaeo The sands are mostly quartz, fine to medium grained relatively 
well sorted and ungraded. Bed thickness varies from 5-20cm,
A graded (type B) sand lithofacies - the Rice*s Hill Sandstone Member - 
occurs on the flanks of the Yea Anticline near Yea (Garratt, ,1977, 1979)o 
It consists of 20-50cm thick graded, laminated cross bedded sands (T , )
with the intervening muds laminated, thin (up to 5cm) and exhibiting 
flame structures. Elsewhere in the Melbourne Trough, the mud litho­
facies predominates«
Apart from the pelagic assemblage the biofacies are represented by five 
benthic communities: The Nereites Community, Zoophycos Community, 
Notanoplia Community, Starfish Community, and Maoristrophia Community,
The Nereites Community is confined to the mud beds of the overall sand 
lithofacies of the Yea district. The Zoophycos Community is' found in 
a broad submeridional band between Seymour and Kinglake.
Elements of the Starfish Community occur in sand lithofacies between 
Broadford, Clonbinane and north of Whittlesea. At Comet Creek, 
Petraster richi occurs with rhynchonellids including Molongia n. sp., 
Lissatrypa lenticulata. Maoristrophia banksi. Atrypa reticularis and 
Plectodonta bipartita, together with Pleurodictyum megastoma« Favosites 
and rare Qdontochile formosa. At Dry Creek, to the west it is repres­
ented by undescribed articulated crinoids, carpoids and occasional 
Molongia. Lissatrypa lenticulata and rare Notoconchidium.
Between Whittlesea and Christmas Hills the Notanoplia Community occurs 
in mud lithofacies consisting of Notoparmella plentiensis. Gracianella 
and Qdontochile formosa "
West of the Starfish and Notanoplia Communities a rich diverse Maoris­
trophia Community occurs northwest of Whittlesea. It is dominated by 
Maoristrophia banksi. Leptaena. atrypaceans, dalmanellids, rhynchone- 
llids including rare Notoconchidium. Hodeina dens lineata. bivalves 
and homaloncrtid trilobites (Williams, 1964).
At Heathcote the faunas in the lower and middle Mclvor Formation are 
not well preserved and no reliable community subdivision can be 
attempted. The fauna consists of Molongia n. sp., Salopina n. sp,, 
Plioenotoechia, Lissatrypa lenticulata. and bivalves Actinopteria 
heathcotiensis. Nuculites. Eoschizodus, Glossites. Leiopteria and 
Leptodomus heathcotiensis. with fragmentary remains of Trimerus sp., 
and indeterminate proetides*(Talent, 1965b).
Palaeocurrent data from the type A sand lithofacies flanking the 
Heathcote "Axis" are based on cross-bed laminae, and give a west to 
east, southwest to northeast direction (Williams, 1964). Flute moulds
and cross beds in the Rice*s Hill Sandstone Member give a west to east 
palaeocurrent direction.
VandenBerg and Schleiger (1972), Moore (l97l), and VandenBerg (1976) 
maintain that the type A sandy lithofacies of the Mclvor Formation is a 
flyseh or flysch-type sequence deposited by turbidity currents into 
deeper water. The lithofacies of the Mclvor Formation and lateral 
equivalent, the Clonbinane Sandstone Member, as outlined above lack 
graded bedding (Williams, 1964).
The shelly benthic communities preserved in this sand facies are
considered autochthonous. The following evidence is given: ulat-
1. Starfish, Q&rpoids and'crinoids, of the. Starfish' Community are mostly artic
2. Brachiopod assemblages are either articulated or occur as unbroken 
disarticulated valves.
3# Benthic assemblages occur either near or at the top of the sand 
beds or as coquinas 0
4. Fossiliferous layers in the sand beds are lenticular.
5* Sandy beds are ungraded and moderately well sorted.
The spatial distribution of the autochthonous, benthic community, thinning 
of the sandy facies to the east and^easterly directed palaeocurrents 
suggests that deposition of (type A) sandy facies by bottom currents 
and colonisation of the sea floor by the benthos occurred on a shelf 
which deepened to the east. A deepening of the sea floor is indicated 
between Flowerdale and Yea where turbidites (sand lithofacies type B) 
accumulated on the deepest parts of the basin floor in the vicinity of 
Yea. They may be ascribed to the middle submarine fan faunas of 
Walker 1975, or facies C and D of Mutti and Lucchi (197^). These 
turbidites contain comminuted shells, quartz pebbles and phyllite 
grains which are not found in time equivalent strata to the west (see 
chapter herein). A west - east directed channel near Broadford and 
extending to near Flowerdale would allow the distinctive lithofacies of 
the Rice * s Hill Sandstone to "bypass" the quartz dominant sand litho- 
facies of the Mclvor and Clonbinane Sandstone. This suggestion is 
speculative because of the lack of exposure in „the critical area near
Broadford
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Pridoliah Sedimentation (Fig. 77)
A conformable sequence of sandstone and mudstone is sandwiched between 
the Ludlovian strata and the lower Devonian beds in the Melbourne Trough, 
However, lithofacies and biofacies relationships are tenuous owing to 
the absence of Pridolian ' graptolites (Talent et al.. 1975)* The sands 
and muds are considered Pridolian on stratigraphic evidence (see chapter 
herein). _
r
Widespread distribution of the mud lithofacies occurs in the western 
half of the Melbourne Trough, between Lilydale, Christmas Hills, 
Whittlesea and Broadford, It is characterised by thick bedded (25-50cm) 
poorly laminated mudstones interbedded with thin stringers of sand (l-2cm) 
The sands are fine-grained, laminated, cross bedded and rippled. Occas­
sionally only starved ripples are present.
At Heathcote a mud-sand lithofacies occurs with type A sandstone 10-15cm 
thick, laminated, and rippled, with interbedded mudstone laminated and 
up to 5cm thick. A sand-mud lithofacies is in the core of the Merriang 
Syncline between Upper Plenty and Clonbinane. Beds of sand are up to 
5cm thick and mud 10cm thick.
The lithofacies in the eastern half of the Melbourne Trough (between 
Mt. Easton "Axis” and the Mt. Wellington "Axis”) consist predominantly 
of sand and mud (Baragwanath, 1925; Carey, 1975 unpub.). Complete lack 
of fossils and the complex structural information of these beds (Barag­
wanath, 1925) renders their stratigraphic and lithofacies relationahips 
uiicertain. Mo reliable correlation exists with the beds of the western 
half of the Melbourne Trough.
Palaeocurrent data for this time interval are lacking.
Five benthic communities are recognised. The deepest, the Nereites 
Community persists in the Yea area. The Zoophycos Community appears 
as a broad belt (Fig.77) between Broadford, Flowerdale and Kinglake.
The Notanonlia Community is recognised at Christmas Hills south of 
•Kinglake and between Kinglake and Whittlesea; and near Clonbinane.
It contains Notanoplia panifica (from Christmas Hills only), Plecto- 
donta bipartita and Odontochile formosa. Three isolated occurrences 
of the Maoristrophia Community occur. 1. South of Lilydale, where I 
have found a low diversity assemblage containing Maoristrophia banksi, 
Howe lie11a. Plectodonta bipartfta f Lissatrypa. "Atrvpa" and Isorthis
n 6
in muds 90m above the top of the Dargile Formation. 2. At Whittlesea 
in the core of the Merriang Syncline and the eastern flank of the 
Whittlesea Anticline the Maoristrophia Community is more diverse and 
occurs in sand-mud lithofacies with Protochonetes ruddockensis. 
Nucleospira. Stegerhynchus. Pleurodictyum and occasional Odontochile and 
Calymene (Williams, 1964; Garratt, 1975, unpub.)• 3« In the Heathcote
district it, may be represented in mud-sand lithofacies by Leptostrophia. 
Lissatrypa. Atrypa. Molongia. Howelie11a. and Isorthis; Maoristrophia 
is lacking.
The endemic Notoconchidium Community (’BoiACq(<£ t ‘-)
occurs in type A sandstone beds of mud-sand lithofacies at Heathcote
(Talent, 1965a) and the sand-mud lithofacies west of Whittiesea on the
western flank of the Merriang Syncline (Williams, 1964; Garratt, 197-5»
unpub.). The Notoconchidium Community west of Whittiesea contains a
low diversity assemblage of rhychonellids including Notoconchidium 
. ( .thomasi, Eatonia, Leptostrophia plateia and homalonatid trilobites.
At Heathcote this community is more diverse with additions of Molongia 
Howelie11a. Lissatrypa. Atrypa and bivalves; rare Maoristrophia and 
Leptaena also occur.
The five benthic communities are considered autochthonous because the 
shells are essentially unbroken as either disarticulated or articulated 
valves. The ubiquitous occurrence of crinoid ossicles scattered 
amongst the rest of the brachiopod assemblages suggests they may have 
become disaggregated during decay of supporting tissue.i
The Maoristrophia and Notoconchidium Communities show a variable 
assemblage diversity between the Heathcote and Clonbinane occurrences, 
Numerous factors such as wave and current activity, food and predator 
relationships, sedimentation rate, the substratum lithotype and temper­
ature are important in crontrolling faunal distributions. The Heathcote 
communities occur in the sand component of mud-sand lithofacies whereas 
those to the south are found in mud cr sand-mud lithofacies. Litho­
facies is seen to play a major role in community content, especially 
in substrate lithotype, and may be the controlling factor here rather 
than water depth.
Deepening of the sea floor to the east is suggested by the relative pos­
ition of the benthic communities. The Notoconchidium Community grades 
eastwards into the Maoristrophia.Community which in turn grades into
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Notanoplia Community then into Zoophycos Community and finally into 
Nereites Community nea Yea (Fig.77).
The gradual increase in benthos diversity through time suggests an 
overall shallowing of the floor of the trough in the west, allowing 
colonisation of the Notoconchidium Community. This may be due to 
either an increase in the rate of sediment supply or a lower subsidence 
rate of the Melbourne Trough, or a reflection of the Bowning Orogeny.
Lochkovian Sedimentation (Fig. 78).
Monograptus aequabilis aequabilis a Lochkovian graptolite (Jaeger, 1970)
has been reported from the Coulson Conglomerate at Seymour (VandenBerg
et al.. 1976, p.49). Elsewhere in the Melbourne Trough, Lochkovian
graptolitei and conodonts are absent and on stratigraphic grounds the
report of M.aequabilis aequabilis is considered suspect. A Lochkovian
age for the critical beds at Heathcote, Kinglake and Lilydale is inferred
on the basis of benthic forms. In particular the brachiopods Fascic-
ostella. Leptostrophia alata. Boucotia-. Notanoplia pherista. Gypidula.
and Eospirifer are unknown from pre-Devonian rocks in Australia. These
forms are widespread and occur in varying proportions at Lilydale,
Christmas Hills, Kinglake and Heathcote. Of particular note is the
widespread occurrence of Cyrtina at these localities as, apart from a
single occurrence of Cyrtina 20m below beds containing Monograptus
uniformis at Nevada (johnsonet al^, 1973 , p,70 ), Cyrtina appears in ' r- Berdan et al., r9~6~9~;~~the Early Devonian (¿Johnson, 1979)« ‘Spirigerina supramarginalis
occurs at loc. 43 Boola Beds, Tyers (Philip, 1962) which also supports
a Lochkovian age for these beds (VandenBerg, 1975)*
The trilobites Acaste and Acastella occur in the Humevale Formation at 
Lilydale (Shergold, 1968) particularly Ruddocks Quarry (loc G20 of Gill, 
1940) and add support to a Devonian age for these beds (Shergold, 1968).
A sand lithofacies (type A) and mud lithofacies are recognised in the 
Melbourne Trough during this time interval. The sand lithofacies flanks 
the eastern side of the Heathcote "Axis" (Fig.78) as the unit 2 of the 
• Mount Ida Formation (Thomas, 1937). It consists of ungraded, well 
sorted, rounded quartzose sandstones up to 50cm thick which are lamin­
ated and show trough cross-bedding. The grains in the cross beds reach 
grit size and consist of crinoidal ossicles as well as quartz grains.
*>
The mud lithofacies is widespread elsewhere in the Melbourne Trough, 
being represented by the Humevale Formation (Williams, 1964; VandenBcrg, 
1971; Garratt, 1972, 1977), Thomson Siltstone (VandenBerg, 1975), the 
Boola Beds (Philip, 1962; VandenBerg, 1975) and possibly the Donnelly1s 
Creek Siltstone (Baragwanath, 1925; Carey, 1975, unpub,)* The mud 
lithofacies is thick bedded(20cm to lm) laminated and bioturbated,
tFive benthic communities occur, 1. The Nereites Community persists 
in mud lithofacies of the Yea District, 2, The Zoophycos Community 
occurs near Flowerdale, Broadford and Seymour, and north of Kinglake, 
it also makes its appearance in the Whitelaw Siltstone, Boola Beds, 
and Donnelly*s Creek Siltstone in the east. At Tyers the Boola Beds 
contains alternation of the Zoophycos Community and the Notanoplia 
Community,
A low diversity community - Notanoplia Community - occurs in the mud 
lithofacies between Yarra Glen and Kinglake and in the lowest exposed 
Boola Beds at Tyers, It is dominated.by Boucotia, Notanoplia, 
Plectodonta, Lissatrypa and the trilobites Acaste, Acastella and 
ltGravicalymene,t,
A high diversity community - Maoristrophia Community - is recognised 
at Heathcote, east of Kinglake and between Lilydale and Seville, The 
influence of lithofacies "controls" the composition of the community.
At Heathcote the Maoristrophia Community is found in the sand litho­
facies of the Mt, Ida Formation where it is dominated by Maoristrophia 
banski, Leptostrophia plateia, Howellella, rhynchonellids and bivalves 
(Talent, 1965a), However in the Lilydale-Kinglake district it occurs 
in mud lithofacies, has a higher diversity and contains Maoristrophia 
keblei, Leptostrophia alata. Cymostrophia, Lissatrypa, Atrypa, Spinatrypa, 
Meristella, Boucotia, Protochonetes, Plectodonta. Fsorthis. Howellella, 
Cyrtina, Eospirifer. and trilobites Acaste, Acastella, and "Gravic- 
alvmene" (Gill, 1941, 1942, 19455 Williams, 1964; Shergold, 1968; 
Garratt, 197$, unpub).
• The Notoconchiiium Community, at Heathcote is a low diversity community 
confined to sand lithofacies and dominated by Notoconchidium, Lissatrypa, 
Howellella and rhynchonellids. .
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Palaeocurrent data on the cross laminations of the sandstones of Mt. 
Ida Formation give a northwest — southeast and west to east direction 
of sediment transport.
The benthic communities are interpreted as being essentially autochth­
onous, on the basis of unbroken disarticulated valves in the case of
r
sandy communities and essentially articulated specimens in the mud 
lithofacies.
The distribution of the benthic communities (Fig.78) is similar to those 
of the late Silurian except that they appear to have shifted slightly 
eastwards. Combining palaeocurrent data with the community analysis 
indicates a deepening of the Trough to the east of Heathcote, to the 
northeast at Kinglake and to the east at Lilydale 0 The spatial 
relationships of the communities suggests a continuing shallowing of the 
Trough from late Silurian onwards, and this may be due to either an 
increase in rate of sediment supply over subsidence or local effect 
of the Bowning Orogeny.
* , ,  'Late Lochkovian~.Sedimentation/ (Fig. 79).
The incoming of the dacryoconarid Nowakia acuaria in beds high in the 
Humevale Formation at Lilydale is interpreted as indicating a Late 
Lochkovian age for these beds. These beds are conformably overlain 
by limestone containing the conodont Eogathodus sulcatus sulcatus 
(Cooper, 197^). This is the second oldest Devonian conodont zone 
in south eastern Australia (Klapper and Z^igler, 1979» p.203) and^ V' u ^considered by most workers to be indicative of an Early Prag ian age 
(Klapper, 1977; Lutke, 1979)* In Europe, Lutke (l979* p.282) has 
shown that Nowakia acuaria first appears in the Late Lochkovian 
Monograptus hercynicus Zone which in turn is overlain by limestone 
containing sulcatus sulcatus Zone conodonts (Al-Kawi, 1977). The 
similar biostratigraphic subdivision recognised in Victoria suggests 
that the upper beds of the Humevale Formation underlying the Lilydale 
Limestone are’late'Lochkovian in ag^e. The localities at Lilydale in this 
horizon (Gl, G2, G3, G9, G33j G.32*. G.87) also contain inter alia the 
brachiopods Leptostrophia affinilata. Cymostrophia cresswelli, Hystero’J.ites 
lilydalensis. Cyrtinopsis cooperi. Boucotia australis. B.withersi and 
B.lovolensis. At Heathcote and Tyers the incoming of Hysterolit.es 
1 jlvd«1enfd_sf Cyr t in op s i s ,c o o pe r i and Boucotia australis is interpreted
by implication with their first appearance at Lilydale, as being Late 
Lochkovian in age. They occur in unit 3 of the Mt. Ida Formation at 
Heathcote and the upper beds of the Boola Formation at Tyers.
Four lithofacies are recognised in this time interval. 1. Type A 
sand lithofacies at Heathcote (unit 3 of Mt. Ida Formation). 2, Mud­
sand lithofacies east of Costerfield to Rushworth and south to Broadford 
(■Humevale Formation). 3* Type B sand lithofacies in the Mt. Eastcn 
"Axis" near Eildon; and 4. Mud lithofacies is widespread throughout 
the remainder of the Melbourne Trough.
Type A sand lithofacies at Heathcote is characterised by thick bedded 
(20 -50cm) parallel and cross laminated sandstones. They are ungraded 
and well sorted, quartzose medium to coarse grained sandstones.
The mud-sand lithofacies of Costerfield-Broadford district consists of 
laminated mudstones up to 10cm thick interbedded with type A sands that 
show cross and parallel lamination lacking sole marks and up to 20cra 
thick.
The type B sand lithofacies of the Eildon Beds consists of ill-sorted, 
graded and parallel laminated sandstones up to 50 cm thick, fine to 
coarse grained and capped by thin (2-10cm) laminated and/or bioturbated 
mudstones (T , , ).
The mud lithofacies is thick bedded (up to 50cm) laminated and/or bio­
turbated.
The Nereites. Zoophycos, Notanoplia and Maoristrophia Communities are- ' trecognised. In essence they recall those of the Early Lochkovian, 
although differences in generic content are apparent. The Nereites 
Community occurs in the mud lithofacies of the Yea-Seymour districts. 
The Zoophycos Community is widely distributed, between Broadford, . 
Flowerdale to Yarra Glen, and between. Eildon, Matlock and Walhalla*
The Notanoplia Community is recognised between Yarra Glen and Heales- 
ville, east of Kinglake, Middendorp!s Quarry (Williams, 1964) and east 
of Heathcote. It is dominated by Bouootia australis, B.withersi, 
Plectodonta bipartita^ Protochonetes^ruddockensist* P / cressweHi.
Howelie11a. Isorthis. rare Leptaona, and Notoleptaena, bivalves, a suite 
of carpoids, asteroids, and ophiuroids and trilobites (Williams, 196-1)» 
The carpoids and ophiuroids are known only from Middendorp1s Quarry, 
Kinglake (Williams, 1964). By far the most common elements are 
Boucotia. Plectodonta and Protochonetes.
The high diversity Maoristrophia Community occurs in four isolated regionr " "
at Lilydale, Kinglake, Heathcote and Tyers. At Heathcote it contains 
Maoristrophia banksi.Eospirifer eastoni. Isorthis n. sp., Stroplionella. 
Mesodouvillina limbimura. Notoleplaena linguifera. Atrypa cf. reticul­
aris . Lissatrypa lenticulata. Meristella. Hysterolites  ̂ lilydalensis« 
Cyrtinopsis cooperi. Cyrtina and Boucotia. . Numerous bivalves and 
cox-als also occur (Talent, 1965b; Philip, 1967; see also Chapter 5. 
herein)•
West of Kinglake, the Maoristrophia Community is recognised by the 
assemblage Leptostrophia. Stroplionella. Notoleptaena, Lissatrypa, Atrypa, 
Howe lie11a, Plectodonta, Boucotia and Protochonetes (Williams, 1964; 
Garratt, 1975 unpub.).
At Lilydale the Maoristrophia Community occurs in mud lithofacies and 
is recognised by Maoristrophia keblei. Leptostrophia affinilata, 
Hipparionyx. Brachyprion. Cymostrophia, Notoleptaena. Hysterolites, 
Cyrtinopsis, Cyrtina. Eospirifer. Spinatrypa. Atrypa. Lissatrypa. 
Isorthis. and occasional Boucotia. Trilobites, bivalves and corals 
also occur.
At Tyers a rich assemblage of tabulates, dalmanellids including Onniella, 
Dolerorthis. Tyersella, and Isorthis, Cymostrophia, Strophonella, 
Leptostrophia. Notoleptaena, atrypaceans, Eospirifer, Hysterolites 
lilydalensis, Howellella and numerous species of trilobites and bivalves 
occur (Philip, 1962; Garratt, 197£, unpub.). Even though Maoris- 
trophia is absent, an assignment to the Maoristrophia Community appears 
to be warranted.
Palaeocurrent data for this time interval is lacking apart from a 
northerly direction for the flute moulds of the turbidites of the 
Eildon Sandstones (VandenBerg, 1979* oral communication).
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The components of the benthic community occurring in mud, mud-sand and 
type A sand lithofacies are considered autochthonous* Those occurring 
in the type A sand lithofacies are invariably disarticulated, and occur 
in the laminae of the sand beds, whilst those of the mud lithofacies are 
articulated* The distribution of the benthic communities in the 
western half of the Melbourne Trough continues to suggest a deepening 
of the sea floor east of Lilydale, and northeast of Kinglake, with 
deeper parts of the basin near Yea, where the Nereites Community persists.
By comparison with the Early Lochkovian, the Maoristrophia and Notanoplia 
Communities have migrated eastwards suggesting a shallowing of the sea 
floor in the south. This shallowing is also reflected towards the 
eastern margin of the Trough near Tyers where the Maoristrophia Community 
replaces the Notanoplia Community, The shallowing may be in response 
to uplift of the southern portion of Trough, or rate of sediment supply 
greater than subsidence of the basin floor* The presence of reworked 
greenstone fragments in the mud-sand lithofacies (Boola Formation)
(Philip, 1962; VandenBerg, 1975) near.Tyers, suggests that the nearby 
Wellington "Axis" was above wave base during this time, supplying 
sediment to the Coopers Creek-Tyers region.
In the north, near Heathcote, the Maoristrophia Community replaces the 
shallower Notoconchidium Community of the Early/Lcchkovian indicating 
that the shallowing of the Trough was confined to the south. A deep­
ening of the Trough to the north is also suggested by the northerly 
directed turbidites at Eildon. These appear to have been deposited 
parallel to the long axis of the Melbourne Trough.
f ^ •Early Pragvian Sedimentation (Fig.^0).
The Lilydale, Waratah and Coopers Creek Limestone contain conodonts 
including Eognathodus sulcatus sulcatus (Philip and Pedder, 1967;
Cooper, 1973*) which is considered to be Early Prag ian , (pe"72.).
Elsewhere in the Melbourne Trough an *Early Pragian age is indicated by 
the widespread occurrence of Monograptus thomasi which is found through­
out the Wilson Creek Shale (up to 170m thick) from Seymour, Yea, east 
to Eildon, Matlock and Walhalla. M.aequabilis notoaequabi3.is occurs 
in the upper few metres of the formation at Seymour and Matlock (Vandenberg 
1975; Garratt, 1979)* M*thomasi ranges through most of the thpmasj.
Zone (Jaeger, 1979» p.38 text fig.2) which is high above the falcarius 
Zone at Tien Shan and below the yukonensis Zone in the Yukon. The
-f; C?
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relationship of the graptolite zones of the Prag _ian particularly the 
thomasi Zone with the conodont zones is unsettled (Jaeger, op, cit.), 
Unfortunately the stratigraphic relationship of the Wilson Creek Shale 
to the Coopers Creek and Lilydale Limestones cannot be ..
Bolger, (1978 oral communication) has found blue-black shales (on strike 
with Wilson Creek Shale) containing M. thomasi interbedded with limestones 
in Whites rCreek, west of Coopers Creek, The limestones have yielded a 
conodont fauna including E, sulcatus sulcatus and E. trilinearis (Carey, 
1980, written communication). Comparison of the conodont and graptolite 
zonation schemes for the Pragv.ian (cf, Jaeger, 1979» p,338, text fig, 2 
and Lutke, 1979» p.283, text fig, l) suggests that the thomasi Zone 
overlaps with the sulcatus Zone, The lithofacies and biofacies of the
j  ^  ' vEarly Praguian time interval for the Melbourne Trough are drawn with 
the limitation imposed by the unclarified relationship of the thomasi 
Zone with the sulcatus Zone, If as Jaeger (1979» p*336) suggests,
r \that the dehiscens conodont Zone in Spain marks the top of the Prag jlan
and the lower Emsian of the Rhenish sequence (Carls et al,, 1972; Gandl,
1974; Carls, 1974; Klapper and Johnson, 1975) then the time interval
for the Prag: ian may be short. The facies relationships suggested 
1 w ^here for Early Prag ian are approximate,
. /
Seven lithofacies characterise the Early Pragvian:
1. widespread shale lithofacies in the central portion of the Trough, 
from Seymour, to Seville, Matlock and Walhalla, It is thin, to thickly 
bedded (2cm to 50cm) laminated with blue-black pyritic paper shale.
2. mud lithofacies consists of up to 50cm laminated mudstones and is 
recognised at Lilydale and Mooroolbark where it is on strike with the 
Lilydale Limestones; and sandwiched between the Flowerdale and Broadford 
Conglomerate at Broadford, Seymour and Yea. Mud lithofacies only port­
rayed on the facies map (Fig.80) at Lilydale and Mooroolbark.
3. type A sand lithofacies occurs in the Kinglake district, typically 
exposed at Collins Quarry (Williams, 1964). It is thick bedded, (up 
to lm) laminated and well sorted, consisting of medium grained quartz 
grains. Beds have planar bases and tops.
4 and 5* the Conglomerate and type B sand lithofacies occur inter­
bedded in the Broadford, Seymour and Yea districts. The conglomerate 
lithofacies occurs as distinct lenses in the Broadford and Flowerdale 
conglomerates. It is characterised by thick matrix - and clast -
supported conglomerate lenses (up to 40m) with individual clasts up to 
5m in diameter. Three types of rounded < quartz reef pehbles up
to 5cm, sandstone up to 30cm and quartzite up to lm. Intraclasts of 
contorted mud and quartz sand up to 5cm, Type B sand lithofacies 
consists of thick T ^ sequences 
with conglomerate lithofacies. Shell grit layers at the base of these 
■̂ abe se(lu^nces contain broken fragments of Boucotia australis, B.loyolensis 
and Lentostrophia affinilata. When traced laterally sequences
occur, with the conglomerate lenses absent. Flute moulds are common 
on bases of sandstones,
6, Sand-mud lithofacies is well developed at Cape Liptrap near Walker- 
ville in the Liptrap Formation. Sand beds up to 20cm thick, laminated 
convolute bedding and cross laminae are seen. Occasionally starved 
ripples occur as thin stringers interbedded with thick laminated mud­
stone (up to lm). Occasional lenses of conglomerate lithofacies occur, 
with pebbles up to 5cm in diameter and consist of chert, greenstone, and 
broken fossil fragments, corals and brachiopods.
7* limestone lithofacies developed at Lilydale, Walkerville, Tyers and
Coopers Creek. At Lilydale it is a well bedded (up to 75cm) biomicrite
and oosparrudite which is locally altered to dolostone. The fossil
✓
clasts are often broken and coated with algal material or ? calcrete.
Bands of thick (up to 2m) of red mudstone occur interbedded with the 
limestone, at least one of which has destination cracks on the upper 
surface. The limestone lithofacies at Walkerville is characterised 
by well bedded (up to 50cm) biomicrite. The Coopers Creek Limestone 
consists of thin to thick beds ( 5 to lm ) of biomicrite and biosparr- 
udite, where the tabulate coral colonies occur in position of growth.
r' tBoth benthic and pelagic biofacies are well-developed in the Early 
Prag ian of the Melbourne Trough. The pelagic biofacies contains the 
plant-graptolite assemblage and dacryoconarids in the shale 
lithofacies < rvciu'clrn-c) - Baragwanathia. Yarravia.
Hostimella. Rhynia. Dawsonites« and Zosterophyllum and the graptolites 
Monograntus thomasi and M. aequabilis notoaequabilis (Lang and Cookson, 
1935; Jaeger, 1966; Tims, 1974, unpub.). It is widespread from 
Seymour, Yea, Eildon, Matlock and Walhalla. Elements of this assemblage 
also occur at Flowerdale, Glenburn and Seville.
(up to 5m) where they are interbedded
i  'i
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\ /Seven benthic communities are differentiated in the Early Prag’ ian 
of the Melbourne Trough* They are Ncreites* Zoophycos* Notanoplia, 
Maoristrophia. Quadrithvris, Favosites-Stromatopora and phaceloid- 
ramose coral communities^ F i j o )  •
The Nereites Community is restricted to tjie Seymour, Yea, Flowerdale 
district exclusively in the shale lenses*
The Zoophycos Community has only been identified in the Broadford— 
Flowerdale district vhere it occurs in mud lithofacies interbedded with 
type B sand lithofacies*
The Notanoplia Community occurs in two isolated areas, at Seville and 
northwest of Kinglake. At Seville it is found in mud lithofacies 
containing Boucotia australis * Plectodonta bipartita* Protochonetes * 
the trilobites Calymene and Scutellum* and the starfish Urastella* 
the latter being restricted to thin medium grained sandstones inter­
bedded with the mudstones* Northwest of Kinglake this community occurs 
in thick bedded type A-sand lithofacies* It includes undescribed 
blastoids and cystoids, the carpoid Rutroclypeus .junori* the asteroids
Schuchertella junori and Lapwurthura miltoni*yfr^iiuroids Clepidosoma 
. . the "kinglakensis, Urosoma parvus and Eospondvlus cf• tenuis,/tabulates
. a '• .Pleurodictyum mega stoma. P* selcanum* and medium diversity brachiopod
fauna consisting of Eospirifer eastonijBoucotia australis* B, withersi .
Plectodonta bipartita. Strophonella manta. Protochonetes' ruddockensis*
Parachonetes cresswelli and Lissatrypa lenticulata. and the occasional
to rare trilobites Dicranurus kinglakensis* Odontochile and A f  0,calymene
angustior* '
The high diversity Maoristrophia Community is well developed at 
Mooroolbark, south of Lilydale, at Melbourne Hill and Wilson’s Quarry, 
Lilydale, in mud lithofacies* The Ma&q/istrophia Community is typified 
by Maoristrophia keblei. Leptostrophia affinilata. Cymostrophia cress­
welli* Notoleptaena otophera* Cyrtinopsis cooperi* Hysterolites lilyd- 
alensis. Eospirifer eastoni. Cyrtina vyarraensis, Schizophoria* with 
occasional to rare Sphaerirhy~nchia globularis * Gypidula. Meristella 
australis and Parachonetes robusta, together with trilobites M  p o .o ,al-
ymene angustior and Acastella frontosa
At Killara, the Quadr ithyris Community (Savage, 1974) is recognised in 
mud lithofacies. In addition to the forms listed above for the 
Maroistrophia Community are Quadrithyris. Protochonetes hovei, P. 
killarensis. Spinatrypa fimbriata and Australocoelia.
The "shallowest" or the nearest to shore community so far recognised 
is the Favosites-Stromatopora Community (Wallace, 1972) formed in the
r  '
limestone lithofacies at Lilydale and Coopers Creek* Elements include 
several species of Actinostroma. Clathrodictyon* and Syringostroma* 
and several species of Favosites including F. grandiporus* F. forbesi, 
Boucot (1975) assigned the Favosites-Stromatopora Community to benthic 
assemblages 2-3*
At Waratah Bay, the Waratah Limestone is deposited directly upon the 
Cambrian greenstones and consists of a detrital limestone with muddy 
limestone and mudstone bands within it* A small coral fauna, consist­
ing of Thamnophy1lum angusta, Syringopora flaccida. Lyrielasma chapmani, 
MartinophyHum approximans. Tryplasma wellingtonense, and Chalcidophyllum 
discorde indicates a possible assignment to the Phaceloid-Ramose Coral 
Community of Wallace (1972)* Boucot (1975) assigned this community to 
benthic assemblage 3-^* '
Palaeocurrent data are derived from type 8 sand lithofacies between 
Seymour, Broadford and Flowerdale, based on flute moulds, cross bed 
laminae (when present) and imbricated pebble layers. They are consist­
ently directed from west to east and southwest to northeast which gives 
a palaeoslope and deepening of the Trough to the northeast of Kinglake 
and east of Broadford as postulated by Williams (1964) and Schleiger
The characteristics of the conglomerate lithofacies and type B sand 
lithofacies at Broadford, Seymour and Flowerdale suggest deposition in 
a submarine fan, fed by way of submarine canyons. Analysis of the 
palaeocurrent data indicates the canyons were north of Broadford and 
Kinglake directed southwest to northeast as suggested by Webby (1972, 
p. 102, Fig. 1 ). In all probability the canyon north of Kinglake
bypassed the Kinglake West type A sand lithofacies.
- Gill in Boucot (1975, P*3/t) suggested that at Kinglake
for example, there are thick beds with little stratification and evidence 
of turbidite activity that are succeeded by the starfish community and 
then the brachiopod community. It should be noted that firstly the 
beds are indeed thick (see Williams 1964; and Fig.41 herein) but also 
well laminated; it is in these laminated beds that the faunas are 
found. Secondly the sandstones lack grading and comminuted shell 
debris layers. The bases of the sandstones are planHar. Thirdly 
the enclosed biota could not have withstood the velocity of turbidity 
current mechanism.
In the Lilydale-Seville area, a gradation from very shallow Favosites- 
Stromatonora Community through intermediate communities to the deeper 
water Notanonlia Community is apparent. De^sic^ition cracks in the 
Lilydale Limestone support a very shallow water position for the 
Favosites-Stromatonora Community - gradation through to the Notanonlia 
Community, and a palaeoslcpe to the north and northeast of Lilydale,
The presence of the widespread pelagic plant-graptolite assemblage of 
the Wilson Creek Shale, in the central portion of Melbourne Trough, 
flanked by autochthonous benthic communities suggests that this shale 
lithofacies accumulated in deep water. : , . This lithofacies
interdigitates with the turbidites at Flowerdale, Yea
and Seymour.
This iJ . „ phase of the sedimentary history of the Melbourne
Trough - activation of slumping and turbidity currents in the north in 
Broadford-Seymour-Yea area - is coincident with uplift of the Waratab.
Bay axis (expressed by^unconformity between the Waratah and Bell Point 
Limestones) and may be a local expression of the Stuart Town Phase 
of the Bowning Orogeny ( l  Webby, 1972). According to
Webby (1972) this orogenic pulse is Prag ian in age.
v f
The unlift of the Waratah Bay A xis probably c ̂ cÂ ed. s/ujnp'n^ /-"A&
. & b s * r \ r e d •^   ̂ blocks of Waratah Limestone . ^ the clastic Liptrap
Formation to the west.
The development of slumped conglomerate, grit and thick graded sequences 
in the upper portion of the Killingworth Formation in the Broadford- 
Seymour-Yea districts and the sudden influx of coarse grits in the
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Walhalla Synclinorium (- basal grits of the Walhalla Group) may also 
be related to the Stuart Town Phase of the Bowning Orogeny# The 
unconformity between the Timbarra Formation and the overlying Snowy 
River Volcanics in eastern Victoria i s perhaps an expression of this 
event (Talent, 1965b, 1967).
Late^ PragCian Sedimentation (Fig#81)- - -
\  t r \No known Late Prag ian sedimentary rocks are preserved in the western 
half of the Melbourne Trough# In the eastern half of the Trough, the 
Walhalla Group conformably overlies the Early PragCian Wilson Creek 
Shale', and exceeds 5000m in thickness (VandenBerg, 1975, p#24, 28), 
later revised to 2800m (VandenBerg et al.. 1976,,p# 56-57). The 
lower 600m of this sequence contains Monograptus aequabilis notoae- 
quabilis which ranges into the pacificus Zone of southeast Alaska 
(Jaeger, 1979* p.338, text fig. 2)# However, no other graptolite 
species have been recorded from the Walhalla Group^preventing correl­
ation with higher early Devonian graptolite Zones of Alaska and Asia.
Several isolated limestone "lenses” occur at Loyola approximately
1000m above the base of the Walhalla Group# One of these has yielded
a single polygnathid conodont indicating at least an Early Emsian
(= ? Late Prag1 ian (Jaeger, 1979* P*336) age for the Loyola Limestone b
(Cooper, 1973)). Gf the benthic assemblages found at this level, 
only the occurrence of Nadiastrophia appears to have biostrati­
graphie value# This brachiopod occurs in the Tabberabbera
Formation in east Gippsland which has long been regarded equivalent in par
' t ^ ,to the late Prag ian Buchan Caves Limestone (Strusz, 1972; Webby, 1972;
VandenBerg et al#« 1976)# The lack of adequate biostratigraphic data
for this sequence inhibits construction of detailed lithofacies and
biofacies relationships# The lithofacies relationships (Fig.8l) are
therefore quite tentative at this stage#
A ¿ate Pragjian age for the isolated Bell Point Limestone near Walker-
ville is indicated by the presence of -the benthic assemblage of
3nd / jSpinella./Buchanathyris« which suggests correlation with the Late
PragCian Buchan Caves Limestone# Conodonts extracted from the Bell
Point Limestone are all long-ranging forms (Bischoff in Talent et al#.
1 9 7 2 ) .
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Mud type B sand and conglomerate lithofacies occur in the eastern half 
of the Melbourne Trough, east and west of the Mt. Easton ”AxisM 
between Eildon and Walhalla. The conglomerate lithofacies is a matrix — 
supported conglomerate with clasts of limestone up to 50m diameter 
(VandenBerg, 1975, p.29), quartz and quartzite pebble grade clasts.
This lithofacies occurs as several distinct lenses between Eildon and 
Mansfield. The type B sand lithofacies is much more widespread and 
is found between Eildon and Walhalla. It is characterised by graded, 
parallel and ripple drift laminations ^a|jC^ e turbidites. The graded 
interval ranges from fine pebble to fine sand size. Beds are up to 
- lm thick. The mud lithofacies occurs in Upper Yarra - Upper Thomson 
River district, west of the Mount Easton A x i s  (VandenBerg et al.» 1976, 
p.50, Fig. 4.3). Beds are laminated and up to 50 cm thick. The 
limestone lithofacies at Walkervilie is composed of well-bedded (up to 
25cm thick) biomicrite and biosparrudite.
The benthic assemblages of the eastern part c-f the Melbourne Trough 
occur in the conglomerate lithofacies and consists of broken and abraded 
fragments of Nadiastronhia. Leptostrophia affinilata. Cymostronhia. 
Notoleptaena. Boucotia loyolensis. B. australis. Hysterolites and 
Eospirifer. and numerous tabulate and rugose corals (VandenBerg, 1975, 
p. 30-31)« Community differentiation is not attempted owing to the 
probability that the assemblage is allochthonous.
The Spinella-Buchanathyris Community is recognised in the limestone 
lithofacies near Walkervilie. It is characterised by Spinella 
buchanensis. Buchanathyris« Athyris and the corals Favosites. Syringopora 
flaccida. and Chalcidophyllum (Hill, 1954; Talent, 1965a; Pedder, 1965).
Palaeocurrent data for the clastic lithofacies in the central portion 
of the Trough are derived from cross laminations in sandstone and 
indicate a west to east directed current (Moore, 1965a). This suggests 
that the P/ooc deepened to the east.
a O wv
In order to accommodate over 2800m of marine sandstone and conglomerate 
in a relatively short time interval, the floor of the Melbourne Trough .
(in the eastern half) must have subsided rapidly and rate of sediment 
supply presumably from the west must have been high^ 1-3
interpreted as a turbidite sequence; the characteristics of 
the lithofacies and evidence for allochthonous benthic assemblage 
support this interpretation, (Moore, 1965a; VandenBerg, 1975; VandenBerg 
and Schleiger, 1972; VandenBerg et al.« 1976).
Southwest of Eildon the Walhalla Group of sediments pass rapidly upwards 
into claret red mudstones, and trough cross laminated and rippled sand­
stones; the Cathedral Beds (Hills, 1929; Dale, 1964). These beds 
reappear south of the Cerberean Volcanic belt as two faulted outliers 
mapped as the Koala Creek Beds (Bell et al.. 196l)« The poorly 
preserved flora, absence of fauna and the repetition of claret red beds 
suggest non—marine sedimentation. The regression of seas in the 
Melbourne Trough late in the Early Devonian completes the known 
depositional history of the Melbourne Trough* It marks the onset 
of the Tabberábbean Orogeny which has its major effect in the Middle 
Devonian of eastern Victoria (Andrews, 1938).
Summary
The framework for this analysis of the depositional history of the 
Melbourne Trough is based on graptolite horizons, lifhofacies charact­
eristics, and the changing pattern of the brachiopod communities 
through Date Silurian to Early Devonian.
The abrupt appearance of slumped conglomerates and turhidiies at several 
distinct horizons in the Melbourne Trough sequence is a reflection of 
discrete hursts of tectonic activity in eastern Victoria and southern 
New South Wales. Persistent and gradual uplift of the western and 
eastern margins of the trough, through Late Silurian - Early Devonian 
results in migration of benthic communities from Melbourne eastwards 
to Seville, and at Coopers Creek. This shallowing results in wide­
spread fringing of the trough margins by limestone and culminates with 
a non-marine sequence.
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CHAPTER. 6. SYSTEMATICS
Introduction
The pioneering efforts of the early members of Victorian Geological 
Survey under the leadership of A.R.C, Selwyn, together with interest 
amateurs including R,A, Cresswell and G. Sweet, have left a legacy of 
large well kept fossil collections from the Silurian to Early Devonian 
rocks of Victoria« These collections are stored in the National Museum 
of Victoria (NMV) and the Geological Survey of Victoria (GSV) Muse~\um,
Later workers made useful and valuable collections also stored in the National 
Museum and in the Geological Survey of Victoria Museum and the Melbourne 
University Geology Department (MUGD), The early collections are 
particularly valuable because some have been made from localities which 
have either been denuded by vandalism, flattened by urbanisation or have • 
become overgrown and inaccessible. All but one of these early localities 
have been relocated.
Some of the fossil material collected from the Silurian to Early
Devonian of Victoria was described by McCoy ^187^ -*1888) in his classic
Prodromus of Palaeontology, The identifications given by McCoy and the
knowledge of their position in the succession later formed the basis of
Gregory*s (1903) Yeringian Stage, a term which has been abandoned by most
present day workers. Since the work of McCoy only a few monographs have
been published on the benthic faunas of the Silurian to Early Devonian of
Victoria; namely Philip* s (1962) work on the faunas of the T'yers area of
Gippsland, and the memoirs of Talent (1965a) and Opik (1953) on the faunas
collected by Thomas (1937, 19^1a, 19^^) from Heathcote, Between 1*908 an<i
3. b1969,Chapman (1908, 1913, 1914, 1916) and Gill (1941, 1942, 1945,’ 1951a, 
1951h, 1951c, 1965, 1969) partially revised the earlier descriptions of 
McCoy, These revisions were based essentially on new collections and not
on the earlier collections of Sweet, Cresswell and others. Savage (197^) 
and Tassell (1976, 1978) have further revised the taxonomy of some of the 
brachiopod species and gastropods respectively, A few authors have 
restudied the "Yeringian” species but always as an incidental to works on 
a world-wdide or Australia-wide basis (e,g. Hill, 1939; Pedder, 1965, 1967a, 
1967b; Walmse^? and Boucot, 1975; and Shergold, 1968).
The monographs of Talent (1965a) and Philip (1962) are based on faunas 
collected from successions which have not been recognised elsewhere in the 
Central Victorian Province due to changes in facies of the lower Devonian 
strata of the Melbourne Trough, The stratigraphy and systematics of the 
brachiopod faunas described herein from Kinglake and Lilydale link with 
those from Heathcote and Tyers,
r
It was found necessary to include taxonomic revision of Tasmanian forms from 
the Florence Quartzite and the Bell Shale so that previous descriptions could 
be augmented and expanded with particular reference to specific variation.
In so doing it was recognised that many species are common to the Tasmanian 
and the Victorian Silurian-Devonian successions.
Similarly^the hitherto little known Hedeina bowningensis from the Yarwood 
Siltstone Member of the Black Boy Shale of Yass, New South Wales, was also 
described, completing the descriptions of all known cyrtiace^jLds from south 
eastern Australia.
Storage of collections
All specimens stored in the National Museum of Victoria have P before the 
registered number. All specimens from the Geology Department Museum, 
Melbourne University are registered with the prefix MUGD. Specimens 
collected by me and stored in the Geological Museum of the Geological Survey 
of Victoria are registered prefix GSV. Specimens IG itU 1 by the Australian 
Museum, Sydney, New South Wales are prefixed by AM. Specimens examined by me 
at the British Museum and Sedgwick Museum are prefixed by B or BB, and SM 
respectively.
Methods used in the taxonomic study
In order to describe fully the fossils presented in this thesis a biometric 
analysis of several specific and generic characters was necessary. The 
characters and their abbreviations used in the tables and scatter diagrams
are listed below. Theywere measured using a vernier scale with an accuracy 
to the mearest 0.1 mm and all possible statistical data was recorded on cards; 
one card for each specimen. These cards are housed in the Geological Survey 
of Victoria. It is realised that such a fine accuracy is not needed for . 
slightly worn specimens, but the measurements listed are those actually 
recorded for each specimen.
Prior to measurement of characters, the specimens were prepared for study 
by initially breaking down the rock and then each fossil was carefully 
exposed using a Burgess Vibrotool. Some specimens were coated with a 
mixture of acetone and epoxy resin,in order to prevent destruction of 
spelmens when peeling the latex casts off* Most of the material was 
preserved as moulds. After completion of preparation they were labelled 
and measured and examined under a Zeiss Binocular Zoom Microscope.
Abbreviations of characters used in text
Hinge width of the shell................................. .....Hw
Maximum width of the shell................................... .Mw
Thicknes s of the s h e * T h
Length of the ventral valve•••••••••••.... «.......•••••••••• , L w
Length of ventral median septum,....................••••••••..(v)
Lms
Length of ventral adminicula, ..................................Lva
Length of ventral muscle field,,••••.... ,,Lmf
Width of ventral muscle f i e l d , cWmf
Number of plications on one flank of ventral valve,,,,,..... , R w
Height of delthyrium,•••••••.... • • • • • • • • ,Hd
Width of delthyrium,.,........ ......................... .. •.. .Wd
Width of sulcus at anterior commissure....®...... ........... .Ws
Length of dorsal valve. .....  .Ldv
Length of dorsal adminicula....... ••••......••••.......... ...Lda
Number of plcations on one flank of the dorsal valve...........Hdv
Length of dorsal median septum............... (d)
' Lms
Width of ford at anterior commissure........................®.Wf
Angle between lateral septa (Notanopliidae).... •••«•••••••••• ¿Is
Angle between inner accessory septa (Notanopliidae)....0•••••• /.as^
Angle between outer accessory septa (Notanopliidae).......... Zus^
Length muscle ridges of ventral valve (Strophomenida^....... .Lmr
Width of muscle ridges of ventral valve (Strophomenida^.......Wmr
Length of diductor muscle scars of ventral valve (Strophomen-.Ldd
Length of adductor muscle scars of ventral valve (Strophèmel- .Lad
ida)
Width of denticulate hinge (Strophomenida).... ••••••••••••••.Wdh
Number of denicles on each flank of valve (Strophomenida).....No. dent.
Length of brachial ridges on dorsal valve (Strophomenida).....Lbr
Width of brachial ridges on dorsal valve (Strophomenida)......Wbr
Angle between muscle ridges of ventral valve (Strophomenida)..¿imr 
Angle between brachial ridges of dorsal valve (Strophomenida).. ¿lbr 
Length of geniculation (Strophomenfk)............. .............Ldn
Height of notothyrium.,•••••••••••••••••••••..........Hn
Width of notothyrium................ .0 • • • •.......... . ,Wn
1 ^ Ki Ü u
Terminology
The terminology described follows that of Moore (1965)« Differences in usage 
and redefinitions are given at the beginning of each major group (order or 
suborder) where appropriate.
?
Photography
The photographs making up all the plates were taken by the author.
Specimens were prepared for photography by coating the surface of the 
specimen with ammonium chloride. Assistance with printing was given by 
Mrs, C. Healy.
Thin sections
. A few of the specimens ¡of Coscinnospirifer charyonius gen. et sp. nov, h a \ i & t h t *  
^ - shell«^ Large pieces of shell were extracted from the s’p-ecirYx-fcns 1 and 
prepared (' . : / _ by technical staff of the Geology Department,
Melbourne University, selected areas of the slides were then photographed.
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From unknown Chonetidine 
Ancestor
Suborder Choneiidina Muir-Wood 1955 
Superfamily Plicanoplitacea superfam. nov. 
(=Plicanoplicea Xu Hankui 1977? p. 59)
Diagnosis
Small strophic impunctate shells with thin visceral cavity; ventral 
valve with pedicle tube but lacking a foramen, muscle scars indistinct; 
cardinal process recurved and rectangular with long axis transverse, 
socket ridges nearly parallel to the hingeline, brachidium possibly of 
ptycholophous lophophore. (New diagnosis).
Discussion
The superfamily Plicanopliacea and the family Plicanoplidae (sic.) were 
erected by Xu Hankui in March 1977, unfortunately based on Plicanoplia 
Havlicek (non Boucot and Harper, 1968). These familial names are 
invalid (i.C.Z.N., Article 39*a(i) )• The group of brachiopods encomp­
assed by Xu Hankui*s Plicanopliacea warrants (at least) superfamilial 
status; hence the familial name Plicanoplitidae and superfamilial name 
Plicanopliticea are proposed as replacement names based on the nominal 
genus. Plicanoplites Havlicek, 1974.
Examination of Xu Hankui*s excellent illustrations leaves no doubt as to 
the distinctive characters of Paraplicanoplia when compared with Plican­
oplites Havlicek, 1974 in such details as strength of external ribs and 
arrangement of the internal dorsal septa; (see Xu Hankui, Table p.64 and 
pi.2, figs.1-10, and pi.3? figs.14-20; cf. Havlicek 1973, pi. 1 ?figs.1-10). 
The type species of Paraplicanoplia is P. nana Xu Hankui, 1977.
The generic name Plicanoplia was proposed by Boucot and Harper (1968, p.169) 
for "coarsely costate anopliids with prominent accessory septa and 
anderidia in the brachial valve". The type species of Plicanoplia 
Boucot and Harper, is Chonetes fornacula Dunbar (1920, p.130). The 
type ppecies is well illustrated by Boucot and Harper (1968, p.29, 
figs.21-27; pi.30, figs.1-5). The genus clearly belongs to the chonet-
idine family Anopliidae, Muir-Wood (1962; nom. trans. Boucot and Harper 
1968, p.l67 ex Anopliinae Muir-Wood 1962. p.53).
Plicanoplia was again proposed as the name of a new genus by Havlicek 
(1973, P-337) with Plicanoplia peculiaris Havlicek (1973) as type
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species. The genus ̂ as assigned to the Notanopliidae Gill, 1969* The 
diagnosis reads as follows; ’’Shell minute, subquadrate in outline, low, 
slightly convexo-concave in sagittal profile. Each valve hears two or 
more plicae of inconspicuous relief extending from the beak but dying out 
before reaching the front margin of the valve. Ventral interarea flat, 
apsacline medianly with an open delthyrium; dorsal interarea almost 
linear, anacline. Internal morphology of both valves same as that of 
Notanoplia Gill except for a sub-marginal rim well developed in the adult 
valves of the Bohemian genus” (Havlicek, 1973* p#337-338),
As noted by Havlicek (1974, p,170), Plicanoplia Boucot and Harper and 
Plicanoplia Havlicek are homonyms (l,C,Z,N,, Section 12, p.5l)* Plican­
oplia Boucot and Harper had priority; hence Havlicek*s junior homonym 
was replaced by the generic name Plicanoplites with Plicanoplia pecul­
iar is Havlicek as type species.
It is noted that the genus Imatrypa (Havlicek, 1977, p.300) published in 
September 1977, is probably a junior synonym of Paraplicanoplia Xu Hankui, 
published in March 1977.
Two families are recognised; Plicanoplitidae fam.nov, and the Notanop­
liidae, The following genera are assigned to the Plicanoplitidae; 
Paraplicanoplia Xu Hankui, 1977 (= Imatrypa Havlicek, 1977); Tangxiangia 
Xu Hankui, 1977; and Plicanoplites Havlicek, 1974,
The generic assignments to the Notanopliidae are discussed tinder each of 
the two subfamilies.
Range
Late Silurian (?Ludlovian) to Middle Devonian.
Phylogeny Diagram (Fig.82).
The applicability of the stage names for the Late Silurian-Early Devonian 
are discussed elsewhere (chapter 4). - Stages are shown as being of 
varying duration and reflect their number of graptolite and conodont
\ v\ V a . 'fN v S
zones rather thanKradio ws-V<ic . dates. These durations may well 
require alteration if and when radio y\£V7u> dates become available.
The diagrams (Figs. 82,83 ) are dendritic in style and the branchlets 
do not necessarily indicate closeness of similarity.
The proposed phylogeny and age ranges of the genera belonging to the 
Plicanoplitacea are shown in Fig.82. The detailed morphology of the
Notanopliidae is reviewed below. It is considered that the Plicanop­
litacea includes two basic stocks herein defined as families Notanop-
r
liidae and the Plicanoplitidae. One is characterised by a sub-marginal 
time connecting the septa in the interior of the shell (Plicanoplitidae); 
the other lacks this structure (Notanopliidae).
The notanopliid stock arose probably in the Late Silurian of southeast 
Australia. Again, two basic stocks are recognised separated from each 
other in space and time. These stocks are herein defined as subfamilies, 
one being essentially characterised by smooth or finely costellate shells, 
the other essentially costate shells. Variation in the number of lateral 
septa, from genus to genus (noted also by Johnson, 1973> p.1024), may 
be related to environmental factors and consequently similar gross 
internal morphologies developed in both stocks at different times.
Examples of such convergent internal morphologies are: a distinct
median septum in Notoparmella. a smooth or weakly costellate Late Silurian 
form, and in Hollardiella, a costate shell from Late Eifelian; and a 
pair of divergent lateral septa and median septum in Notanoplia« a smooth 
or very weakly costate Early Devonian form, and in Costanoplia. a markedly 
costate, Middle Devonian genus.
The convergence of costation in the Notanopliidae is not so marked.
Only the very rare genus Callicalyptella is markedly costate. Costate 
notanopliids are otherwise confined to the Middle Devonian. •
Notanoplia arose from Notoparmella probably in the Late Silurian by 
development of a pair of smooth lateral septa. Boucotia arose from 
Notanoplia by further modification of the septa into crested septa.
The basic plicanoplitid stock represented by Plicanoplites probably 
arose from either Notanoplia or Boucotia during the Praguian. The 
presence of Notanoplia is Siegenian strata of Germany (Langenstrassen, 
1972, p.49) and its close temporal proximity to the first occurrence
of Plicanoplites from the Dvorce Limestones (Zlichovian) of Bohemia 
(Havlicek, 1973) supports an origin of the Plicanoplitidae via 
Notanoplia. I am unaware of any record of Boucotia from the Early 
Devonian of central Europe.
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Boucotia
/oyo/ensis
Family Notanopliidae Gill, 19^9 £ A f|
(emehd. Boucot and Johnson, 1972, p.299 
and Savage, 1974, p.20, emend.herein)
Diagnosis
Small plano-convex or concavo-convex brachiopods with a straight hinge­
line and variably developed ventral interarea; shell surface smooth or 
costate; interiors with inequal or equal number of lateral septa or com­
pletely lacking lateral septa; ventral teetb are large, simple and 
deltiodont (new diagnosis).
Discussion
The Notanopliidae have been variously classified as chonetids (Gill, 1942, 
1945a, 1950), leptestiids (Philip, 19&2; Langenstrassen, 1972; Savage, 
1974), atrypaceans (Johnson, 1973» Havlicek, 1973» 1974, 1977;
Gratsianova and Schisckina, 1977) or incerta cedis (Gill, 19^9» Boucot 
and Johnson, 1972).
Gill (1950) argued for a close affinity of Notanoplia with Anoplia Hall & 
Clarke of the chonetidine family, Anopliidae, on the basis of similarity 
of shell shape, internal septa and the isochronous development with 
Anoplia.
Philip (1962 p.206) proposed a leptestiid assignment for Notanoplia.
This assignment was based on the absence of spines and spine bases along 
the edge of the ventral interarea of Notanoplia, the presence of strong 
divergent socket ridges and a suggestion of a trilobed cardinal process 
in Notanoplia. This plectambonitacean assignment was accepted by 
Langenstrassen (1972, p.49) and tentatively by Savage (1974, p.27)*
Gill (1969) placed the family Notanopliidae under incerta cedis. His 
reasons (p.1230) were based on internal structures - the lateral and 
median septa of both valves and the unique scroll-like cardinal process of 
the Notanopliidae. He noted the similarity of outline of the Notano­
pliidae to the Chonetidina but stated that anderidia (Sadlick, 1965) and 
hinge spines are lacking.
However, Johnson (l973)» Havlicek (1973» 1974, 1977) and Gratsianova and 
Schisckina (1977) attributed the Notanopliidae to the Atrypacea, arising 
from either the Anoplithecidae (Havlicek, 1973> p«337) or the Carinatininae 
(Johnson, 1973» p.1026). Johnson’s reasons for an atrypacean assignment 
were based on:
(i) similar impunctate shell structure of Notanopliidae and 
Atrypacea .
(ii) the earinatinid genus Gracianella Boucot and Johnson, and the 
notanopliid Hollardiella Drot, both have simple socket plates, solid trans­
verse cardinal process and a short thick dorsal median septum.
(iii) the similarity of shape, smooth shells and presence of a median 
rib in the dorsal valve of Notoparmella Johnson, and Gracianella (Johnson,
1973, p.1025).
Havlicek (1973, p*337) suggested that ’’the peculiar cardinal process of the
rnotanopliid genera may represent a composite structure originated by the 
fusing of the hinge plates and cardinal process into one body and to some 
extent recalling the hinge morphology of some brachiopods of the family 
Anoplithecidae’’.
The dichotomy of opinion concerning an adequate superfamily assignment for 
the Notanopliidae promoted Xu Hankui (1977) to raise them to superfamily 
status. This status is accepted, but the problem of their ordinal 
affinities and origin remains.
I consider that the strophic shell of Notanopliidae (and the Plicanopli- 
tidae) and the possession of lateral septa reflect an affinity and origin 
with the Chonetidina (with loss of hinge spines and pseudopunctae) rather 
than the Atrypidina, for the following reasons:
(i) All genera belonging to the Plicanoplitacea have strophic shells, 
with either a low or linear ventral interarea (i.e. they have a straight 
hingeline). Not one Late Silurian atrypide genus has a straight hinge­
line; all are curved, albeit if some are gently so, and are therefore non- 
strophic shells. It should be noted that only the late Early Devonian 
carinatininid genera Biconostrophia Havlicek, 1956, Prodavidsonia Havlicek, 
1956, Davidsoniatrypa Lenz, 1968, Carinatinella Gratsianova, 1967, and 
Carinatina Nalivkin, 1930, have a straight hingeline, but this is a modifi- 
fication which is only attained in the adult or gerontic stages, as 
typified by Biconostrophia (Johnson and Boucot, 1972, p.35)*
The are essentially non-strophic shells. Further, non-strophic shells 
are diagnostic of the Ehynchonellida. Copper (1967a, 1967b) argued that 
the atrypide stock arose from the Ehynchonellida because both groups had 
basic similar umbonal ventral and dorsal structures. It seems plausible 
that the similarity in the internal organisation of those structures can 
also be inferred by their common form; i.e. their non-strophic 
outline•
Johnson and Boucot’s (1972) concept of the Carinatininae includes Dnestrina 
Nikiforora and Modzalevskaya, 1968. Their illustrations of the internals 
(pi.3, figs.38, 39) of D. gutta Nikiforora and Modzalevskaya, the type
species of Dnestrina, show cardinalia unlike those of other carinatininids.
They recall the Notanopliidae except for a further modification of the
cardinal process. Dnestrina is a non-çtrpphic form which may not reside in 
be.c<3UA$e e*A\ o  Iro Ccxc \*s s a k\v\w \0€>
the Carinatininaeincluding Gracianella Johnson and Boucot, have cardinalia 
unlike those of the Notanopliidae. Copper (l973a, p.486, 1973h, p.!2l) 
regards Dnestrina as a dayiacean athyridid.
Johnson (1973, text fig.2, p.1023) further emphasized an atrypide affinity
fthrough Gracianella. Again, few of the species of Gracianella have in­
ternal umbonal features of the shell which are similar to the Notanopliidae, 
Certainly Johnson1s (1973) illustrations of Notoparmella (pi.4, fig.2, 7) 
compare with Johnson and Boucot*s (1967, pi.109, figs.22, 23, 39, 40) 
illustration of Gracianella lissumbra Johnson and Boucot; hut see illus­
trations of Gracianella plicumbra Johnson and Boucot (1972, pl*3, figs. 
24-6). Nevertheless, all species of Gracianella have a curved hingeline. 
Gracianella lacks the solid transverse structure of Notoparmella as illus­
trated by Johnson (1973, pl.14, figs. 2, 12). Bather, the variation of 
cardinalia of N. gilli may be the result of incomplete silicifi­
cation. •
(ii) Similarities in shell structure between atrypides and plicano- 
plitaceans may be fortuitous. Johnson (1973, p.1025) laid great emphasis 
on the absence of punctae and pseudopunctae in the silicified material of 
Notoparmella gilli, the nonsilicified shells of Hollardiella. and the 
absence of pits in well preserved internal moulds of Notanoplia, Boucotia 
and Callicalptyella: drawing the conclusion that all the members of the 
Plicanoplitacea are impunctate. He may well be correct, but silicification 
normally destroys shell structure and internal moulds of Notanopliidae are 
smooth. Notanoplia philipi sp.nov. has perforations in the lateral septa 
which may be pseudopunctae (P1.3, fig.l). One specimen of Notoparmella 
plentiensis sp.nov. has perforations in the anterior portion of the- median 
septum. Their regular spacing and outline preclude these perforations 
from being produced from borers. These perforations are considered 
remnants of pseudopunctae.
(iii) The arrangement of the lateral, accessory and median septa of the 
_ ^ licanopliacea . similar to those characterising the Chonetidina.
Gill (l94̂ ?, 1950̂ ) accepted chonetide affinity of the Notanopliidae, but 
later (1969, p.1223) drew a distinction between lateral septa (Muir-Wood, 
1962) = anderidia (Sadlick 1965, p.157-9), accessory septa and median 
septa of the Chonetacea and the septal configuration of the Notanopliidae.
In terms of their functional morphology, Gill (1969, p.1228) suggested that
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the lateral septa of notanopliids functioned as controllers of exhalant 
and inhalant currents and for placement of organs. Grant,(1976, pi.65, 
Text Fig.ll) postulated that the chonetacean lateral septa served as a 
seat for a ptycholophous (or complex schizolophe) lophophore. It seems 
plausible that the lateral septa of plicanopliaceans also functioned in 
the same way. No other struptures are preserved or hinted at in the 
dorsal valve which could have supported the lophophore. I suggest that
rthe septa of the plicanopUtaceans functioned as lophophore supports and 
that they are homologous with those of the Chonetacea.
In deriving the Plicanoplitacea from the Chonetacea, the latter have to 
lose'pseudopunctae hinge spines, denticulate hinge, a chilidium and 
pseudodeltidium.
Finally, a plectambonitacean origin for the Plicanoplitacea cannot be 
entirely discounted, but they have to lose a denticulate hinge, 
pseudodeltidium, chilidium and pseudopunctae.
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Subfamily Costanopliinae subfam, nov
Diagnosis
Notanopliids with a costate shell or rarely smooth.
Discussion '
Genera assigned include: Costanoplia Xu Hankui; Paracostanoplia Xu 
Hankui; Hollardiella Drot; and Luofuia Xu Hankui.
The Costanopliinae first appear in Late Zlichovian to Early Eifelian of 
southwest China. There are no known costanopliinids known from older 
strata, but it’is suggested herein that the subfamily probably arose from 
Boucotia  ̂a widely distributed genus, rather than from the plicanoplitid 
genus Plicanoplites. This is because the distinctive raised rim in the 
internal dorsal and ventral valve of the Plicanopli’tidae is absent in the 
Notanopliinae• .
Range
Late Zlichovian to Late Eifelian (Devonian).
Occurrence
The Costanopliinae are found in the Late-Eifelian of Morocco (Drot, 1967) 
and the Late Zlichovian-Early Eifelian of southwest China.
Subfamily Notanopliinae Gill, 1969 
(nom.trans.ex, Notanopliidae Gill (19 6 9, p# 1223) )
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Diagnosis
Notanopliids with a smooth exterior or fine costellae, rarely costate. 
Discussion ' n'l
The Late Silurian to Early Devonian notanoplid^ds are smooth (Boucotia) 
or have very fine ill-developed costellae (Notanoplia. Notoparmella) or 
are costate (Callicalyptella). Callicalyptella, although costate^ 
appears to be more closely related to Notoparmella because of its close 
juxtaposition in space and time and similar outline (Fig.^3).
Genus Notoparme Ila Johnson, 1973
Type species
Notoparmella gilli Johnson, 1973, p.1026-7, pi«2*, figs.1-17, pi.5, 
figs. 4, 5. '
Diagnosis
A small thin shelled, shield shaped, concavo-convex or plano-convexn \
notanopliid, with variably developed fine costellae or apparently smooth, 
except for a ventral median fold. Interiors with impressed ventral 
diductors and simple discrete socket plates, variably strengthened by 
deposit of shell material into a single transverse bar. Ventral median 
septum varyingly developed (new diagnosis).
Discussion
Johnson's (l973, p.1026) diagnosis is emended to include reference to 
costellae. Notoparmella plentiensis sp.nov. is invariably costellate 
but has identical internal characters to N. gilli from Windmill Limestone 
of Coal Canyon, Nevada (Lochkovian). Absence of lateral septa in the 
ventral and dorsal interiors of Notoparmella distinguish it from 
Notanoplia. Boucotia and the rare genus Callicalypte11a.
Range
Late Silurian (?Ludlovian) to Early Devonian (Lochkovian).
Notoparmella plentiensis sp. nov.
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(Plate 1, figs.1-27; Plate 2, figs.1-3)
Derivation of name
After the hamlet of Plenty. '
Holotype .
Specimen P49695, which is an internal mould of an articulated specimen, 
and is illustrated £1.1, figs.1, 2 herein.
Paratype s
P49~601, P49603-4, P49607-8, P49613-14, P496l6, P49625, P49628, P49637, 
P49641-2, P49644, P49647, P49652, P49664, P49666, P49674, P49697, P49699.
Figured Specimens (not from type locality).,
P49750, P49751.
Type Locality
Locality A17, a small road cutting on the west side of the Whittlesea- 
Plenty Road. Coords. 104800 Kinglake 1:50,000 Military map.
Type Strata
Humevale Formation.
Material
A total of 121 specimens, comprising 25 external and 51 internal moulds 
of the ventral valve and 21 external and 24 internal moulds of the dorsal 
valve from the type locality. The high ratio of dorsal to ventral valves 
suggests sorting prior to deposition.
Description?- Exterior
The valves are small, not exceeding 7»2mm in width and 5*5mm in length.
They are semicircular in outline and plano-convex, more rarely concavo- 
convex in lateral profile. The hingeline is straight and is usually equal 
to the maximum width of the shell. A low apsacline area is developed in 
the ventral valve which is interpreted as a ventral interarea. It either 
extends to the cardinal extremities of the shell as a low ridge or 
terminates two thirds of the distance to the cardinal extremities of the 
valve. The dorsal posterior margin is linear. The ventral valve is 
gently to highly convex, the median portion being modified by the 
development of a median furrow. The dorsal valves bear a broad, ill- 
defined sulcus which fades laterally into the flanks of the valve. The 
dorsal valve bears a median narrow costella, originating anterior to the 
umbo and extending to the anterior commissure.
Fig. 05 . Hw : L v v  Notoparmelia pi enfi  e ns is sp. nov.
Fig. 86 H w : L d v  Nofoparmelia pientiensis sp. nov .
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The exterior of the shell is finely costellate (pl.l, figs. 8, ll) with 
the costellae increasing anteriorly by intercalation.
Interior of the ventral valve
The hinge teeth are relatively large and formed without any development 
of ventral adminicula. They are widely divergent and project beyond the 
hingeline. The delthyrium is triangular and wide. The posterior portion 
of the floor of the cavity is sculptured by a triangular diductor muscle 
field (pl.l, figs. 1 6 , 19)* In larger specimens the muscle scar is deeply 
impressed and extends anterolaterally for one third of the distance to the 
commissure, where its width is equal to two thirds of the width of the 
valve at this position. The posterior angle of the postero-lateral 
borders of the muscle field is approximately 90°• The interior is smooth, 
apart from a median septa which originates a short distance from the 
ventral diductor field and bifurcates at approximately three-quarters of 
the length of the valve. The anterior rim of the valve is sculptured by 
grooves which probably reflect the position of setae in life.
Interior of the dorsal valve
The sockets are shallow and widely divergent. They are defined by short 
divergent socket ridges originating from the apex of the notothyrium, The 
socket plates fuse posteriorly to form a transverse structure that curves 
around posteriorly duplicating the scroll-like cardinal structure of 
Notanoplia, Boucotia and Callicalyptella.
A well-defined, low dorsal median septum originates anterior to the 
scroll-like cardinalia (the cardinal plate of Boucot and Johnson, 1972, 
p.392) and bifurcates three-quarters of the distance to the anterior 
commissure. The interior is smooth, except for the faint impressions 
formed by costellae adjacent to the anterior commissure.
Discussion ^
The high convex ventral valve, well developed ventral median septum and 
the costation of the shell serve to distinguish Notoparmella plentiensis 
sp.nov. from the type species N. gilli. N. plentiensis is the oldest 
notanopliid known. It is associated with Gracianella and Plectodonta 
bipartita and occurs in rocks overlying strata containing Bohemograptus 
bohemicus by 100m at Plenty. Accordingly it is probably Ludlovian in age. 
• \
Occurence
Localities A15 and A17, near Plenty, and loc. W78 Glenburn, Victoria of 
the Humevale Formation, which may be Pridolian or Lochkovian in age. Also 
occasionally at Pi. 260 in the Upper Dargile beds of Christmas Hills which
CO
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are probably Pridolian in age.
Range
Late Silurian (Ludlovian to ?Pridolian) to ?Early Devonian (Lochkovian).
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Genus Notanoplia Gill, 1951a
Type species
Notanoplia pherista Gill, 1951a, p.250-252, pl.l, figs.29-32.
Diagnosis
Notanopliinids lacking crested septa, i.e. .with smooth septa. Exterior 
smooth or rarely ornamented with fine costellae.
Discussion ;
Gill (l969> p.1226) clarified the generic diagnosis of Notanoplia. He 
recognised that the morphology of the septa in the ventral and dorsal 
valves of Notanoplia contrasted with those of Boucotia australis (Gill),
B. withersi (Gill) and B. loyolensis (Gill), which he had earlier assigned 
to Notanoplia. by these latter species having crested septa. This 
distinction was well illustrated by him. (See illustrations of N.pherista 
(Gill, 19 6 9» pi.143, figs.1, 2, 5, 6) with tho se of Boucotia australis 
(pi.143, fig.9, pi.143; figs. 8, IO) and B, loyolensis (pi.144, figs. 19, 
2l) . Illustrat ions of B. withersi do not show the crested septa, but 
examination of Gill*s hypotypes confirms their presence.
The generic distinction of Notanoplia from Boucotia is supported herein, 
even though considerable variation in the arrangement and morphology of 
the median and lateral septa occurs in both genera. Smooth specimens of 
Notanoplia and Boucotia are homoeomorphic.
Notanoplia is almost entirely restricted to the Early Devonian of south 
eastern Australia. Only N. panifica sp.nov. is known from pre-Devonian 
deposits.
Three species are recognised: (1 ) N,panifica sp.nov. from the Upper
Dargile Formation of Christmas Hills, Victoria (?Late Ludlovian-Pridolian)
is- the only Silurian species known; (2 ) N. pherista from widely scattered
localities of the Lochkovian to Prag ian of south eastern Australia; and
— * '  #(3 ) N.philipi sp.nov. from Lilydale and Tyers, Victoria (Late Loch- 
kovian).
Species rejected from Notanoplia
Gratsianova (19 6 7, p.18, 52-54, pi.3, figs.17-19) described a form as 
Notanoplia ganiensis Gratsianova from the lower Devonian of the Horn 
Mountains near Kamishenko, Siberia, U.S.S.R. However, her illustrations 
show that it has well developed ears, a smooth exterior, high convex
ventral valve and very short lateral and median septa. This assignment 
to Notancplia is not accepted; the species probably merits erection of a 
new genus of the Anopliidae.
Species questionably assigned to Notanoplia
—  ■ ■ ■  ■  - - -  - - 1   »  —
Langenstrassen (1972, p.52, pl.3> fig.ll) described Notanoplia sp. from 
the Rhenish lower Devonian of Germany (Siegenian). Externals of this
f
species are unknown, but it probably belongs to Notanoplia.
Xu (l979> p.379) recorded Notanoplia from the lower Devonian (Siegenian) 
of north east China, but no illustration or description of this species 
i s 'known.
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Notanoplia pherista Gill, 1951a 
(Plate 2, figs.1-18)
Synonymy
1945b Notanoplia australis (Gill - Gill, pi.VIII, 
fig. 4. -
1951a Notanoplia pherista Gill, ’p.250-252, pl.l,
r figs. 29-32.
1969 Notanoplia pherista Gill - Gill, p.1226-7,
* pi.143, fig. 8 (non figs. 1-7); pi.144,
figs.22-23.
1974 Notanoplia pherista Gill - Savage, p.27-28,
pi.6, figs.1-20; Text figs.lOA, B.
Holotype
Specimen P14827, which is an internal mould of the ventral valve; 
described and illustrated by Gill (l951a, p.250-1, pl.l, figs. 29, 30).
Paratype
Specimen Pl4828a, which is an internal mould of the dorsal valve, 
described and illustrated by Gill (l951a, p.251, pl.l, fig.3l)»
Figured Specimens
P14790, Pl4827b, P25559, P25561-4, P49721 and P49722a and b.
Diagnosis
Notanopliinids lacking crested septa in both valves; external ornament 
fine costellate or smooth.
Type locality
Right bank of the Little Henty River, 1.5km south east of Zeehan, 
Tasmania; loc.16 of Gill (1951&* p.250)t,
Type Strata
\
Bell Shale (Early Devonian).
Material
A total of l6 individuals are known from the type locality, including 
9 internal moulds of the ventral valve, 5 internal and 2 external moulds 
of the dorsal valve. This description is augmented by 4 specimens from 
Kinglake, including two internal moulds and one external mould of the 
ventral valve and one internal mould of an articulated specimen.
Figure 87. Scatter diagram of H w : L w  for Notanoplia pherista Gill
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Dimensions of some specimens in mm.
Specimen
Number Hw
—
Mw L w Ldv
(v)
Lms
(d)
Lms
(v)
Is
(d)
Is Wd Hd
Cost- 
ellae 
per mm.
P14827 r 1 1 . 1 1 1 . 1 7.1 5.8
•
105° 3.1 1.0
P14828 8.0 8.0 9.7 6.0 90°
P25557 . 6.6 9.6 8.1 5.8 90°
P25559 7.8 8.6 7.4 6.2 90°
P25561 6.0 6.0 8.4 7.4 80° 6
P25562 9.4 10.1 8.2 8.0 90°
P25563 7.6 9.8 6.1 4.6 100°
P25564 5.7 7.7 7.9
P49721 3.1 4.4 2.8 2.1 90°
P49722a & b 6.5 7.2 5.0 5.0
00ON
P14790 5.8 6.1 5.3 7-8
\
Occurrence
N, pherista is an occasional species of the benthos of the Bell Shale of 
Tasmania. It is rare in the Humevale Formation of the Kinglake district 
and occasional in the Maradana Shale of New South Wales.
Description
Savage (1974, p.27, 28) fully described N.-pherista from the Maradana Shale, 
Manildra, N»S.W. Examination of all known topotypes from loc.l6, Bell 
Shale of Zeehan, Tasmania shows that the species is variable in outline and 
in external ornamentation. ,
Exterior . .
Some of the topotype material is smooth, with concentric growth lines as 
in P14790 (P1.2, fig.6) or faintly costellate as in P25561. The outline 
is more transverse in the holotype P14827 with a maximum width of 11.1mm 
at the hingeline and 7*lmm in length. The Manildra material is commonly 
shield shaped.
Interior of the ventral valve
No bifurcation of the median septum occurs in the type material, but two 
specimens, P25559 and P25563, show incipient development of accessory septa 
in the anterior portion of the valve between the median and lateral septa 
(P1.2, figs. 10, 17).
Interior of the dorsal valve
Dorsal valves of the material from Manildra and Zeehan are identical. 
Discussion
N. pherista has a variable external ornament but is never costate as in
N.phillipi sp.nov. N.pherista differs from N.panifica sp.nov. by its 
larger size and the latter has indistinct lateral septa, and is markedly 
costellate. N. pherista is easily distinguished from its external homoeo- 
morph Boucotia australis by lacking pitted lateral septa.
Range
Early Devonian (Lochkovian)
(plate 2, figs.19-26)
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Notanoplia panifica sp.nov.
Holotype
P49746 which is an internal mould of the ventral valve and illustrated 
on pi.2, fig. 19 herein.
Paratype s .
f
P49475, P49747a and h, P49748a qnd b, P49753, P49754.
Type locality ,
PI.260 east side of wall of Sugarloaf Reservoir, Christmas Hills, 
Victoria.
Type strata
Top of the Dargile Formation (?Late Ludlovian or Pridolian).
Derivation of name
From the Latin panifica. meaning loaf, after the name of the type 
locality.
Material
Six specimens, including two internal moulds of the ventral valve and 
two internal and external moulds of the dorsal valve.
Diagnosis
Notanoplia with incipient lateral septa with a costellate external 
ornament.
Dimensions of some specimens of N . panifica sp.nov.
Registered
Number Hw Mw L w Ldv ( v )Lms
(v)
<£ms (d)Lms ^ 
p7
CD 
"---
-- Costellae 
per mm
P49745 5.4 6.3 5.4 3.7 90° 6
P49746 4.6 5.8 4.9 3.6 90° 6
P49747A 5.5 7.0 4.6 2.5 105° 6
P49747B 5.5 7.0 4.6
P49753 5.4 7.0 6.0 5.0
oo00
P49754 5.1 5.6 4.3 6
Description ; Exterior .
Shells are small, subquadrate in outline and plano-convex in lateral profile. 
The hingeline is straight, with maximum width anterior to it. The exterior 
of -the shell is costellate with 6 costellae per mm as measured at the anterior
commissure
Interior of the ventral valve
i K Cli J 0
Hinge teeth are of average size for the genus and widely divergent. The 
delthyrial cavity is hounded by incipient lateral septa. These septa 
diverge anterolaterally between 80 and 90°. A strong median septum arises 
anterior to the apex of the delthyrial cavity and extends almost to the 
anterior commissure. .
Interior of the dorsal valve
This is based on two dorsal valves, paratypes P4974?) and P49748a. The 
median septum and faintly developed lateral septa originate anterior to the 
position occupied by the cardinal process - not preserved, and terminate 
abruptly about 1mm from the anterior commissure. No pits are present on 
the septa.
Discussion .
The earliest known Notanoplia, N. panifica, is distinguished from N.phi] ipi
and N. pherista by its finer costellae and faint lateral septa^ Kick ('s
tvi -pW.Kfl’. CAv\d M - '
Occurrence
N. panifica sp.nov. is presently known from the type locality, and high in 
the Dargile Formation at Wonga Park (loc.9of Thomas and Kenley, 1954, 
unpub• data)•
Notanoplia philipi sp.nov.
(plate 2, figs.27-32; plate 3» figs.1-10,17,33)
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Synonymy
1962 Notanoplia sp. - Philip, p.108-9, pi.31,
figs.11-17, Text fig. 13b, c.
F
1969 Boucotia sp. - Gill, p.1227.
Diagnosis
Notanoplia with well developed costae on the surface of the shell, and 
no accessory septa.
Derivation of name
In honour of Professor Graeme Philip.
Holotype
Specimen MUGD 3441a, which is an internal mould of the ventral valve and 
illustrated by Philip (1962, pi.XXXI, fig. if ).
Paratype s
MUGD 3441b, MUGD 3443, MUGD 3444.
Figured specimens
MUGD 3440, P49178A, P49178B, P49720, P25489, P49723, P49724, P25493-4,
P25535, P25539 and P25542.
Type locality
Locality 43, Parish of Boola, near Tyers, Gippsland, of Philip (1962).
Figure 89. Scatter diagram of H w : L w for Notanoplia philipi sp. nov.
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Dimensions of some specimens of Notanoplia philipi sp.nov,
Registered
Number Hw Mw L w Ldv
(v)
Lms
T T ~
•¿Ls (d)Lms
“ u r
¿Ls
Costellae 
per mm
MUGD 3440 5.4 5.8 4.4 4.1 100° 5
MUGD 3441a 7.2 8.1 5.8 5.5 . 90° 4
MUGD 3441b 5.8 6.1 5.3 5.0 00 o o 5
MUGD 3444 6.4 7.5 6.1 5.7 100° 5
P49718a 5.0 5.4 4.4 4.1 95° 5
P49718b 5.0 5.4 4.4 5
P49720 5.8 6.0 5.2 5
P49723 1.5 1.8 2.1 2.1 4
P49724 4.5 4.6 4.0 4
P25489 4.3 4.3 3.7 5
The latter 4 specimens are from loc.87 Lilydale, Victoria.
Type strata 
Boola Formation.
Material
A total of 10 specimens, comprising 1 external and 7 internal moulds of the 
ventral valve and 2 internal moulds of the dorsal valve from the type 
locality. Specimens are known from Lilydale, including 9 external moulds 
and one internal mould of the dorsal valve and one external mould of an 
articulated specimen.
Description: Exterior
The shells are small, subequal in length and width, not exceeding 9mm in 
width. They are subquadrate to shield-shaped in outline, and concavo-convex 
in lateral profile. The hingeline is straight with the maximum width 
anterior to the hingeline, situated about midlength of the shell and ex­
ceeding length. A low apsacline ventral interarea occurs on either side 
of the delthyrium and abruptly terminates half the distance to the cardinal 
extremities of the valve. The dorsal posterior margin is linear. The 
ventral valve is moderately convex, whilst the dorsal valve is planar to 
slightly concave.
The exterior of the shell is costate (pi.2, fig.32; pi.3, figs. 2, 4-10)
with the costae increasing anteriorly by intercalation. The costae 
originate from the umbones of the valves and the hingeline, and number 4 
to 5 per mm measured at the anterior commissure.
Interior of the ventral valve
The hinge teeth are relatively large and formed without the development of 
ventral adminicula. They are widely divergent and project anteriorly 
beyond the hingeline. The delthyrium is open, triangular and wide. A 
narrow triangular ventral muscle field is situated in the posterior portion 
of the delthyrial cavity, where it is flanked by thé lateral septa. The 
lateral septa originate anterolaterally to the muscle field; they are 
smooth and diverge from each other at angles of 80° to 100°. A moderately 
deeply impressed median septum originates anterior to the ventral muscle 
field and bifurcates one-sixth to one-quarter of the distance to the 
anterior commissure. The two portions of the septum remain subparallel. 
The anterior rim of the valve is sculptured by grooves which probably 
reflect the position of setae in life.
Interior of the dorsal valve
The sockets are shallow and widely divergent. They are defined by short, 
platerlike socket ridges originating from the apex of the notothyrium.
The socket plates fuse posteriorly to form a scroll-like cardinal structure 
which is raised above the level of the floor of the valve and projects 
slightly beyond the hingeline, as illustrated by Philip (1962, pi.31, 
fig.14). A pair of divergent, smooth impressed lateral septa originate 
anterolaterally to the cardinalia at about the same distance as the median 
septum. The septum is deeply impressed and bifurcates almost immediately. 
The interior is sculptured with a mosaic of fine pits in MUGD 3440 (pi.3, 
fig.l), and they appear to represent the impressions of the individual 
shell fibres. The anterior rim of the valve is sculptured with fine 
grooves which correspond to the costae on the external surface; they may 
have borne the setae during life. Some of the grooves are punctured by 
larger circular depressions than the cell mosaic, and are linearly 
arranged. I believe these depressions to represent the position of 
pseudopun^ae in the shell. This is supported by Dr. G.A. Thomas (1978, 
oral comm.). - .
Di-scussion
The absence of "crested” lateral septa in both valves supports the generic 
placement of this species in Notanoplia. as originally proposed by Philip
1 8 0
(1962), rather than Boucotia, as suggested by Gill (1969)*
N, philipi is distinguished from N, pherista by the well developed costae 
on the external surface of the shell* Savage (1974, p.28) noted that 
N, pherista is smooth to very faintly costate.
The report of pits in setal grooves has not been described elsewhere in 
Notanopliidae. The closeness in form^ linear spacing and position recalls 
the linearly arranged pits of the pseudopunctae of strophomenides, particu­
larly among the Chonetidina,
Occurrence
N, uhilipi sp.nov. is confined to the Melbourne Trough where it is known
from Five localities, Loc.43 and 54/60 in the Boola Formation .4km west 
t lT3.dcof w.3 ana Tyers Road junction along W.3* It is also known from Loc.'-G87
^ G15(Gill, 1969, p.12277 from the Humevale Formation at Lilydale.
Range
Early Devonian (Late* Lochkovian),
Genus Boucotia Gill, 1969
Type species
Anoplia australis Gill, 1942, p.38-9, pi.IV, fig.8.
Diagnosis
Notanopliids with crested septa in both dorsal and ventral valves or in 
the ventral' valve only.
Discussion , ,
See also under discussion of Notanoplia. Boucotia was erected by Gill
(1969, p.1227) on the basis that all species of Boucotia possess crested 
# 1969septa in both valves. In his diagnosis and description of the type 
species B. australis he failed to include a description or illustration 
of the holotype MUGD 1720. Re-examination of the holotype has revealed 
that the septa in the dorsal valve lack the crested septal condition.
The ventral valve does have crested septa as described by Gill (1969, 
p.1228) for the species. Furthermore, all specimens that Gill assigned 
to B. australis from locality 87 likewise have smooth, uncrested septa 
in the dorsal valve. They conform to the morphology of the holotype; 
as Gill noted (1969, p.1228) it Mis difficult to demonstrate the crestal 
furrows on the crest septa”. His illustrations (pi.143, figs.13-18) 
apparently show well developed crestal furrows (see particularly his 
pi.143, figs. 14, 16 and 18). However, detailed examination of his 
dorsal valve latex cast and the specimen P25497 does not reveal any trace 
of crestal furrows on the septa.
Specimen P25551, illustrated by Gill (1969, pi.144, fig.ll) from locality 
23 which is in the lower part of the Humevale Formation, does have crested 
septa in both valves. This condition occurs in all specimens examined 
from the lower part of the Humevale Formation at Lilydale. It is the 
ancestral condition of the genus. It is here described as Boucotia .janaea 
sp.nov. Other species of Boucotia, B. withersi (Gill) and B. lovolensis 
(Gill) have crested septa in both valves.
Species assigned to Boucotia -
B. australis, *B. withersi, B. .janaea sp.nov. and B. loyolensis; all from 
the Lower Devonian of the Tasman Subprovince. B. aff. australis from 
the Guguro-Chumikansk Region of far eastern U.S.S.R. (Gratsianova and
sSchisckina, 1977, P*2) belongs to Boucotia. but its specific affinities
remain doubtful until dorsal valves of the species are described.
Species rejected from Boucotia
B, incognita Langenstrassen, 1972, from the Middle Devonian of Germany 
This species belongs to Plicanoplites Ilavlicek, 197^.
Range
Early Devonian (Lochkovian to ?Zlichovian).
Boucotia australis (Gill, 1942) 
(Plate 3, figs. 1 1 - 1 6 , 18-31)
Synonymy
1940 Anoplia sp.nov., - Gill, pp.251, 255-6 (name only)
1941 Anoplia sp.nov., - Gill, p.157 (name only),
1942 Anoplia australis Gill, p.38-39, pl’.IV, fig.8.
1945a Anoplia australis Gill - Gill, p.144.
19456 Anoplia australis Gill - Gill, p.123 (name only),
1948 Anoplia australis Gill - Gill, p.13 (name only),
19^9 Anoplia australis Gill - Singleton, p.251.
1950a Anoplia australis Gill, p.85 (name only).
1950b Anoplia yeringae Gill (nom.nud.) p.52, fig.2c.
1950b Anoplia australis Gill - Gill, p.52-53 (name only).
1951a Notanoplia australis (Gill) - Gill p.251 (name only),
1951b Notanoplia australis (Gill) - Gill p.64,
I960 Notanoplia australis (Gill) - Philip p.147, 150 ( name only)
1962 Notanoplia australis (Gill) - Philip p.206-7, pi.XXXI, figs.
9, 10; Fig.13a.
1965 Notanoplia australis (Gill) - Gill p.120 (name only).
1969 "Notanoplia11 australis (Gill) - Boucot, Johnson, Talent, 
p.89, pi.10, figs. 7, 9*
1969 Boucotia australis (Gill) - Gill, p.1227-9, text figs. 3, 4; 
pi.143, figs.9-21; pi.144, figs.1-10, 13, 14.
1972 Boucotia australis (Gill) - Strusz, p.432-3 (name only)
1974 Boucotia australis (GUI) - Savage, p.29 (name only).
?1977 Boucotia aff, B. australis (Gill) - Gratsianova and Schisckina, 
p.27, 28, pi.XXII, figs. 6, 7.
Diagnosis
Boucotia with crested septa in the ventral valve, *
Holotype
MUGD 1720, which is an internal mould of an articulated specimen described 
by Gill (1942, p.38, 39, pl.IV, fig.8).
Figured specimens
P25475, P25497, P25503, P25505-8, P25514, P25502, P25483, P25496; 
MUGD 3439a & b, MUGD 3442.
Figure 91 . Scatter diagram of H v : L w  for Boucotia australis (Gill)
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Figure 93* Scatter diagram of Hw:Ldv for Boucotia australis (Gill).
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Type locality
Seville Quarry on Warburton Highway, approx. 2km east of Seville.c:
Coords. Ringwood 1:63360 497413; it is locality 37 of Gill (1945a, p.184).a
Type strata
Humevale Formation.
Material f
Description is based on 33 ventral and 23 dorsal valves and 6 internal 
* C ,moulds of conjoined valves from loc.'87 (Gill, 1969)» 1 ventral valve from
loe.13 (Gill, 1942) and 1 internal mould of articulated specimen from
100 3̂ 7. -
Dimensions of some specimens of Boucotia australis (Gill)
Registered
Number Hw Mw L w Ldv
(v)
Lms
( v )
¿Is
( a )
Lms
( a )
¿Is
Setae 
per mm
MUGD 1720 
^Holotype) 5.0 5.8 4.3 4.3 3.2 VD 0 0 2.4 90°
P25475 3.9 4.4 3.4 2.8 85°
P25483 5.3 5.3 4.7 4.7 ? ? 4.1 ? 4
P25496 4.4 5.0 4.6 3.5 70° 5
P25497 4.6 4.6 3.7 2.5 75° 4
P25505 4.8 4.8 3.9 1.7 90°
P25506 3.4 3.7 3.3 2.8 65°
P25507 3.6 4.0 3.0 3.0 2.1 75° ?
OOON
P25508 3.5 3.8 3.1 ?
P25511 2.3 2.5 2.2 1.8 80°
P25526 3.4 3.4 2.8 2.2 80°
P25503 5.5 5.5 4.6 3.8 ?
P25514 _ 5 î i _ 3-6 3-6 80° *
Description
The holotype MUGD 1720, which is an articulated specimen from locality 37> 
Seville Quarry, Seville, Victoria, has not been adequately described or 
illustiated. This is rectified and comparisons are made with collections 
from other localities where variation in morphology are apparent.
Despite a detailed search at the type locality and in collections stored at 
the National Museum of Victoria and the Melbourne University Geology Depart­
ment, no topotype material has been found. •
Exterior
The shells are small, with a variable outline ranging from shield-shaped to 
quadrate. The width exceeds the length of the shell. They are concavo- 
convex to plano-convex in lateral profile. The hingeline is straight with 
a maximum width usually anterior to the hingeline, but in P25512, P25526 
(pi.3, fig.3l) and P25454, for example, the maximum width is at the hingeline. 
A low apsacline ventral interarea occurs on either side of the delthyrium and
r
terminates about half the distance to the cardinal extremities of the valve. 
The ventral valve is moderately convex, whilst the dorsal valve is planar to 
slightly concave.
The'surface of the shell is usually smooth, but in P25547 and P25548 concen­
tric growth lines are located near the anterior commissure.
Interior of the ventral valve .
The hinge teeth are relatively large, lacking ventral adminicula. The 
delthyrium is open, triangular and wide. Anarrow pedicle tube (Gill, 1969, 
p.1227) lies on the floor of the delthyrial cavity, posterior to the median 
septum. It is well preserved in P25475 and P2550Ó (P1.3, figs.15, 24, 25). 
The lateral septa originate anterolaterally to the muscle field and diverge 
from each other at an angle of 60° to 90° (mean 81° (Fig. 92) in specimens 
from loc.87). The lateral septa are narrow, but in the holotype MUGD 1720 
they broaden out towards the lateral edges of the valve. The crests of 
the lateral septa are grooved. A low narrow median septum arises anterior 
to the pedicle tube and terminates abruptly approximately 1mm from the 
anterior commissure. In the holotype MUGD 1720 it is broad, low and 
triangular in shape. It occasionally bifurcates, as in P25507 (P1.3, 
figs. 26, 27). In P25505 (pi.3, fig.23) the septum originates in mid­
length. The crestal furrows give a beaded appearance to the septum, in 
internal moulds. •
Interior of the dorsal valve
The sockets are widely divergent. They are defined by short, plate-like 
socket ridges originating laterally to the scroll-like cardinal process.
The cardinal process is raised above the floor of the valve and recurves 
posteriorly to project beyond the hingeline (P1.3, fig.20). The lateral 
septa are smooth and linear, but in NMV 25495 and P25497 they are slightly 
curved and project anteriorly (P1.3, fig.20). Divergence of the lateral 
septa from the cardinalia is between 60° and 90° (mean 84° in specimens 
from loc.87). Dorsal median septum is narrow, linear arises anterior to
Figure 9a . Envelopes surrounding points in graphs of H w : L w  in Figures 91 & 95.
•----------B o u c o tia  a u stra lis
—  ----- B o u c o tia  ja n a e a
the cardinalia and terminates abrupt1 ̂ between 1mm and ,5mm from the 1. 6 o 
anterior commissure. The anterior margin is sculptured by fine grooves 
4 to 5 per mm which are probably setal grooves. These were termed 
capillae by Gill (1969, p.1228). Otherwise the surface is smooth.
Discussion
The absence of crested septa , in the dorsal valve of Boucotia
australis distinguishes it from B. janaea sp.nov. which has pitted crested 
septa in the dorsal valve. B. withersi and B.loyolensis are distinguished 
from B. .janaea by having 5 and 7 crested septa respectively in the dorsal 
and ventral valves. Gill (l951a, p.64) stated that "there is a smaller 
variety of this species (his concept of B. australis) present at Ruddock*s 
Quarry and many other Lower Yeringian localities, while in the Upper 
Yeringian this species is represented by a larger variety". This claim 
has not been verified in the present study. Scatter diagrams of 
B. australis and B. janaea show similar size ranges of populations 
separated by thousands of feet of strata (see Fig. 94). Gill (op.cit.) 
also stated that "there are small differences in structure". An assess­
ment of the angle between the lateral septa of B. australis and B. .janaea 
both show that the angle between the lateral septa of the dorsal valve is 
larger than that of the ventral valve. Mean for angle in ventral valve 
80.4° and 81°, and dorsal valve 86.4° and 84° for B, .janaea and B,australis 
respectively. These differences are not considered significant.
The persistent difference in the angles of the lateral septa of the ventral 
and dorsal valve of both species allows the septa to overlap, as illustrated 
by Gill (1969» text fig.4, p.1228), with one significant modification: the 
lateral septa of the ventral valve lie inside those of the dorsal valve.
His drawing of P25483 has the dorsal and ventral valves reversed.
The lateral and median septa of the shell are thought to have functioned as 
lophophore supports in a similar manner to those of the Chonetacea", as 
postulated by Grant (1976, p.65, text fig.ll) for Chonetina.
Occurrence
B. australis is known from Gill’s loc.l, 3> 13 and 87 of the Lilydale district, 
It is known from Kinglake (W5) and Ktathcote districts (loc.54, Parish of 
Redcastle, Talent, 19 6 5).
Range
Early Devonian (Late Lochkovian to Early Prag ian).
Boucotia .janaea sp.nov 
(p/afcL. 3/ 32 j ptata 47 9-2,5^),
Synonymy
1969 Boucotia australis (Gill) - Gill, pi.144, fig.10. 
Diagnosis ,
r
Boucotia with three crested septa in both valves. 
Derivation of name •
~ After Jan, whose help and support in this thesis is gratefully 
acknowledged.
Holotype .
P25478, which is an internal mould of an articulated specimen 
figured herein, pi.4, figs.3-5.
Paratype s
P25465, P25551.
Figured Specimens
P25471, P49730, P49731.
Type Locality *
Loc.23, north of Ruddock’s Quarry, Lilydale (Gill, 1940,
p.26o).
Type strata •
>
Humevale Formation.
Material .
■ Description based on a total of 26 specimens of which two
articulated specimens, two dorsal and three ventral valves are known 
from the type locality.
Description
The outline, range in size and shape replicates that of 
B. australis (text figs. 13, 14, 15).
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Figure 96. Scatter diagram of Hw:Ldv for Boucotia .janaea sp. nov.
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Dimensions of some specimens of Boucotia .janae sp.nov.
Registered
Number Hw Mw Lvv Ldv
(v)
Lms
(d)
Lms
(v)
¿Is
(d)
¿Is
Setae 
per mm
P25471 4.9 6.1 4.7 3
P49728 3.4 4.1 3.5 2.3 90°
P49729 3.0 4.6 3.2 . 2.5 90°
P49730 3.8 4.8 4.5 2.9 00 O o
P49731 5.0 5.4 5.0 4.0 00 o o
P25465 3.4 4.2 4.1 4.1 3.3 3.3 , 80° 90°
P2547S 4.6 4.6 4.0 4.0 3.0 3.0 70° 85°
Exterior
Shells are smooth, 1 .
Interior of ventral valve
Similar to the interiors of the ventral valve of B, australis.
Interior of dorsal valve *
Lateral and median septa are smooth and show no pitting as in B, australis. 
Grooves interpreted as setal grooves are preserved near the anterior 
margin of the valve in two specimens from 2 to 3 per mm. Otherwise the 
interiors are similar to B. australis.
Discussion
---------------------------------  V
See under B. australis.
Occurrence
Uncommon representative of the benthos in the lower part of the Humevale 
Formation at Gill's localities 20, 23, 3« Rare at localities P120,
F13, X25 north west of Whittlesea (Williams, 1964).
Range .
Early Devonian (Lochkovian)
Boucotia loyolensis (Gill, 1951b)
(Plate 4, figs. 34-41)
Synonymy
I9I3
1951b '
1962
. 1965 
1965
1969
1972
1974
Holotype
Leptaena rhomboidalis (Wilkins) - Chapman, p.l03~^>
pl.X, figs. 6, 7.
Notanoplia loyolensis Gill, p.63-64, pi.3» figs.
1-4.
Notanoplia loyolensis Gill - Muir-Wood, pi.5» figs.
8a, 8b• ’
Notanoplia loyolensis Gill-Couper, p.7^
Notanoplia loyolensis Gill - Muir-Wood, p. 14426
fig. 284.
Boucotia loyolensis ,(Gill) - Gill, p.1230, pi.155,
figs. 19-2 1 .
Boucotia loyolensis (Gill) - Strusz, p.441 (name only), 
Boucotia loyolensis (Gill) - Savage, p.29 (name only)^
P12403» which is an internal mould of the ventral valve, originally illus­
trated by Chapman (1913, pl.X, figs. 6, 7) and later by Gill (1951, pi.Ill, 
figs. 1-4) and Muir-Wood, 1965, p. H426, fig.284, 3b, c.; it was discovered 
by Mr. George Sweet.
Figured specimens
P255it2, P28003, P28035, P49720, P49740-2.
v
Type locality
Quarry south west of Loyola, Mansfield.
Type strata
Norton Gully Sandstone.'
Material
A rare species at every locality where it has been found. Description is 
based on a total of 5 internal moulds of the ventral valve and 3 internal 
moulds of the dorsal valve.
Dimensions of figures specimens of Boucotia loyolensis are shown overleaf.
Dimensions of figured specimens of Boucotia loyolensis
Registered
Number Hw Mw L w Ldv
( v )
Lms
<d)
Lms
w
/as^ ¿Is
( v ) (d)
Zast
(d)
¿Is
(d)
¿»s2
Costae 
per mm Hd Wd
P25542 2.5 2.5 2.5 3
P49720 3.0 3.0 2.3
3.8
2.3 20° 75° 120°
P12403 6.8 7.2 5.7 40° 90° 140° 1.2 1.7
P28003 6.0 6.6 5.8 5.6 30° 90° O o N
P28035 4.7 5.2 4.2 3.8 30° 90° 140°
P49740 4.7 5.7 4.6 •3.7 30° 9.0° o o
P49741 4.0 5.0 3.8 3.2 35° 95° 150° •
P49742 5.6 6.0 5.5 4.4 45° 90° 130°
O
Description
A full description of B. loyolensis is given because until now the 
interior of the dorsal valve was unknown.
Exterior
Shells average size for the genus, subquadrate in outline with a straight 
hingeline. The maximum width is usually anterior to the hingeline at 
about mid-length of the shell. A low apsacline ventral interarea flanks 
the open delthyrium extending two-thirds of the distance to the cardinal 
extremities of the shell. The ventral valve is convex, whilst the dorsal 
is slightly concave. Exterior of the shell unknown.
Interior of the ventral valve
The hinge teeth project anteriorly beyond the hingeline in holotype
/P12403, are divergent and formed without any development of ventral 
adminicula. In P28003 (P1.4, fig.34) a narrow ventral muscle field is 
situated posterior to the median septum and flanked by the second pair of 
lateral septa. Three pairs of lateral septa are present, the inner and 
outermost pairs originating mid-way to the anterior commissure, whilst the 
middle pair originate close to the ventral umbo. In P28003 the outer 
pair are smooth, pits only being developed on the middle, inner pairs of 
lateral septa and the median septum. In the holotype only the ianer 
pair of laterals are smooth. The inner pair of lateral septa diverge at 
an angle of 30° to 45°, middle pair at 90°, and the outer pair between
130° and 140°• All three pairs of lateral septa and the median septum
\
broaden anteriorly. *
Interior of the dorsal valve
The sockets are shallow and widely divergent. The cardinal process is 
not preserved. The arrangement, development and form of the lateral 
septa replicate those of the ventral valve. Angle of divergence of the 
inner pair of lateral septa is between 20° and 35°, middle pair 75° to 
95° and the outer pair 120° to 150°. The outer pair are smooth, whilst 
the inner and middle pairs of lateral septa are pitted.
Occurrence .
Most of the specimens of B. lovolensis have been found in the Eildon 
district in the Norton Gully Sandstone, at Loloya Quarry near Mansfield, 
Jerusalem Creek, near Eildon, and 12 chains southwest of Low Saddle at
the head of the right branch of Cales Creek, a tributary of the Big River 
near Enoch*s Pt. Two other occurrences should be noted - locality 10 of 
Harris and Thomas (19^2) at Yea in the Flowerdale Conglomerate Member 
(Couper, 1965) and locality 87, Lilydale in the upper beds of the Humevale 
Formation (Gill, 1969)» (pi.4, fig.36).
Range
Early Devonian (Late Lochkovian to Prag_.ian).
/
Boucotia withersi (Gill, 1942)
(Plate 4, figs. 26-33)
Synonymy
1942 
1945a 
19^7 
1949 ' 
1950a 
1950b 
_ 1951
I960 
1964 
1969
1969
1972
1974
Anoplia withersi Gill. p.39> pi.IV, fig.7*
Anoplia withersi Gill - Gill, p.144-5.
Anoplia withersi Gill - Gill, p.13 (name only)
Anoplia withersi Gill - Singleton, p.251 (name only)
Anoplia withersi Gill - Gill, p.85 (name only)
'Anoplia withersi Gill - Gill, p.52, 53 (name only)
Notanoplia withersi (Gill) - Gill, p.251 (name only)
Notanoplia withersi (Gill - Philip, p.150 (name only)
Notanoplia withersi (Gill) - Williams, p.282 (name only)
"Notanoplia" cf. witllersi (Gill) - Boucot, Johnson &
Talent, p.89, pi.10, fig.8.
Boucotia withersi (Gill) - Gill, p.1229, pi.143,
figs.21, pi.144, figs. 1, 12, 15-18.
Boucotia withersi (Gill) - Strusz, p.432 (name only).
Boucotia withersi (Gill) - Savage, p.29 (name only).
Holotype
MUGD 1721, which is an internal mould of the ventral valve and described 
by Gill (1942, p.39, pl.IV, fig.7).
Figured specimens
P25446, P25447, P25456, P2545B, P25459.
Type locality
Symes Tunnel, Killara; loc.34 of Gill (1945a, p.184).
\
Type Strata
Humevale Formation.
Diagnosis
Boucotia with two pairs of lateral septa 'V in each valve.
Material
3 internal moulds of the ventral valve and one internal and external mould 
of the dorsal valve.
Dimensions of figured specimens of B. withersi (Gill)
Registered
Number Hw Mw L w Ldv
(v)
Lms
(d)
Lms
(v)
¿as.1
(v)
a s
(d)
¿.as1
(d)
¿_ls
MUGD 1721 3.8 4.7 4.0
P25446 4.5 4.8 4.1 2.6 O O
00O
v
P25447 4.2 4.4 3.9 3.3 75° 75°
P25456 5.4 7.0 5.6 5.0 90° 90°
P25458 4.6 5.3 4.2 4.0
00 00O
N
P25459 5.3 6.5 6.5 3.6
00
V
O 0 0
Description: Exterior
/Only dorsal exterior is known, which hears faint costae, 
vexity of valves and size correspond to B. .janaea sp.nov.
The outline, con-
Interior of the ventral valve
The open delthyrium, teeth and pedicle tube of B, withersi are identical to 
those of B, australis. The muscle field is not preserved. The lateral 
septa are crested and diverge at an angle 75° to 90°. They are usually 
narrow but in P25459 they are deeply incised and broader anteriorly. The
median septum originates anterior to the pedicle tube and terminates 
abruptly close to the anterior commissure. The accessory lateral septa 
originate between the lateral and median septa in two ways, as described by 
Gill (19 6 9* p.l229). They either (l) originate close to the lateral septa 
in the posterior portion of the valve as in P25459 (p'1.4, fig.33) diverging 
at an angle of 30° to 40°, or (2) arise from the median septum at its mid­
length, diverging parallel to the lateral septa as in P25456 (Pl,4, fig.3l) 
and P25447 (P1.4, figs. 29, 30). The accessory septa are smooth.
Interior of the dorsal valve
Socket ridges and cardinal process are similar to those of B. australis. 
The lateral septa are thin, linear and crested, diverging from the 
cardinalia at 90°. Accessory septa are thin, linear and originate between 
the lateral and median septa in mid-length of the valve and curve slightly 
anteriorly. The median septum is crested and terminates abruptly 1mm from 
the anterior commissure.
Discussion
The holotype MUGD 1721 was originally described by Gill (1942, p.39, pl.4,
fig.7) as an internal mould of the ventral valve. This has since been 
destroyed, leaving the external mould of the dorsal valve. Gill’s descrip­
tion leaves no doubt that the specimen is B, withersi.
Gill (19 6 9» p,1229) noted that taxonomic significance of the variable 
development of the accessory septa could not be clarified because of lack 
of material. This still stands; B, withersi is a rare species at each of 
the localities where it occurs.
Occurrence
B, withersi occurs at loc.3 3 , 34 and 87 at Lilydale (Gill, 19 6 9, p.1229) 
and Tommy’s Hut, Kinglake. All specimens referred to as B, withersi by 
Gill (19 6 9, p,1229) from loc, 20, 21, 26 and 39 Lilydale, and west of 
Yankee Jim Creek, undoubtedly belong to B, .janaea sp.nov.
Range
Early Devonian (Late Lochkovian to Early Prag ian)•
Suborder Strophomenidina King, 1846 
Superfamily Strophomenacea King, 1846 
Family Strophomenidae King, 1846 
Genus Maoristrophia Allan, 1947
Type Species
Maoristrophia neoze'lanica Allan, 1947, p.440, pl.6l, figs. 1, 4, 8 . 
Diagnosis
"Strophomenids with a narrow ventral fold and dorsal sulcus up to one- 
third of the width of the shell, hinge line denticulate, ventral interior 
with a broad median septum projecting antero-laterally and flanked by 
low ridges; ventral muscle field, large, triangular, and bounded postero­
laterally by gently curved ridges, dorsal interior with broadly divergent 
socket ridges situated on ponderous brachiophore ridges; external ornament 
of angular costellae separated by slightly wider interspaces.
Discussion
Maoristrophia was proposed by Allan as a stropheodontid genus, from the 
Reefton Beds (early Devonian) of New Zealand. This assignment was based 
primarily on the similarities of internal features of the ventral valve 
between Maoristrophia and other stropheodontid genera. Williams (l953> 
p.52; 1965, p.H 398), Philip (19 6 2, p.213) and Talent (1965a, p.30)
supported this assignment. However, Gill, Boucot, and Johnson (19 6 6, 
p.357-8) and Savage (1974, p.22) have argued for a strophomenid affinity 
because of similarities in external ornament and internal features of the 
dorsal valve of Maoristrophia to the strophomenids. In particular, the 
external ornament of Maoristrophia is almost identical to that of 
schuchertellids, and Rhipidomena and Holtedahlina of the Strophomenidae.
The internal features of the dorsal valve of Maoristrophia, particularly 
the small 'v' shaped cardinal process and short denticulate hinge line 
emphasised by Gill, Boucot and Johnson, are not usually found in the 
Stropheodontidae, excluding the late Ordovician Eostropheodonta, but are 
diagnostic of the Strophomenidae. The denticulation of Eostropheodonta 
described by Harper (1973, P»35) and Cocks (1967, p.253) is markedly 
different from that of Maoristrophia. In Eostropheodonta hirnantiensis 
(McCoy) from the Ashgillian of Yorkshire, only the lateral edges of the 
delthyrium are denticulate. The presence of sockets and brachial ridges 
in Maoristrophia neither confirms nor denies its strophomenid affinity.
The emphasis given by Gill, Boucot and Johnson (19 6 6) to the internal
features of the dorsal valve of Maoristrophia and its assignment to the 
Strophomenidae is provisionally accepted. The problem of selecting 
strophomenide ancestor for Maoristrophia remains.
Talent (19 6 5a, p.12) suggested that the Australian species of 
Maoristrophia appeared to represent a new genus. This is not 
accepted.
Five species of Maoristrophia are recognised. They are M. neozelanica,
f
M.hanksi Gill, M.keblei Gill and M.carinatus (Borisyak). and M. su. nov.
... 1 1 w
The species Stropheodonta kozlowskii Caster, described by Caster (l939> 
p.66-7 0, pi.3 , figs.3-15; pi.5, figs.14-19) from the Lower Devonian of 
Colunbia is questionably assigned to Maoristrophia and represents the 
first record of this genus from the Appalachian Province. There are 
external similarities in shape, presence of a ventral fold and dorsal 
sulcus, costellae increasing by bifurcation, and micro-ornament of closely 
spaced fine concentric lamellae. Illustrations of the internals of the 
dorsal valve show development of bra.chiophore plates supporting a median 
septum with a bilobed cardinal process.
Range .
Late Silurian (Ludlovian) to Early Devonian (Prag^ian).
Distribution
The genus is known from many localities in the Ludlovian to Prag^ian aged 
sediments of the Melbourne Trough (Talent, 1965a; Gill, Boucot and 
Johnson, 19 6 6, and see Chapter herein); the Florence Quartzite and 
Bell Shale (Ludlovian to ?Late Lochkovian) of Zeehan, Tasmania; Maradanat '
Shale (Early " ~ Lochkovian) of the Manildra district, New South
Wales (Savage, 197*0 and Reefton Beds (?Prag^ian) and Baton River Beds 
(?Pragjian) of New Zealand. It is also known from the Lower Sardshal 
Beds (Prag'Man) of Dshungaro-Balkhash region of Kazakhstan, USSR 
(Bublitschenko, i960; Gill, Boucot and Johnson, 19 6 6).
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Maoristrophia banksi Gill, 1952b 
(Plate '5 , figs.1-4,6-8,10-12,14,17,18; Plate 6, Figs.1-16)
Synonymy .
1950c ' Maoristrophia keblei Gill - Gill, p. 252 (nomen; nudum). 
1952b Maoristrophia careyi Gill - Gill, p. 180, 181; pi. 36, 
c ' * figs. 1-3« ‘
1952 Maoristrophia hanksi Gill - Gill, p. 181, 182, pi. 3
figs. 4-8.
1965a Maoristrophia sp.aff hanksi Gill - Talent, p. 30, pi. 7,
figs. 3-4.
1965a Maoristrophia sp. - Talent, p. 30, pi. 13» fig* 7- 
?1965a Stropheodontidae indet. Talent, p. 30, pi.7, fig. 7 *
1974 Maoristrophia hanksi Gill - Savage, p, 22, 23, pi. 4,
figs. 1-15» ?l6.
Diagnosis
Maoristrophia with a quadrate outline, costellate ornament, rarely 
parvicostellate, and curved muscle bounding ridges in the ventral valve.
V
Holotype
Specimen P 14605 - an internal mould of the ventral valve, and the 
counterpart P14606 - an external mould of the ventral valve, were desig­
nated hy Gill (1952^ p. 180) and illustrated (pi. 36, figs. 1, 2).
Paratype
Specimen P14607, which is an-internal mould of the dorsal valve and its 
counterpart, P14608, an external mould of the dorsal valve. Figured 
and designated hy Gill (l952l? p. 180, pi. 36, figs. 3>4).
Type locality
Right hank of Little Henty River one mile (l.6 Inn) southeast of Zeehan, 
West Tasmania.
Measurements of some specimens of Maòristrophia banksi-„
>
Registered
Number Hw Mw L w Ldv Lmr Lms Ldd Lad
No.
dent. Wdh Hf ‘ Wf
n rLbr
Td)
Lms
Cost, 
per mm.
P14605 19.8 I9.8 11.6 4.3 5.0 6.0 2.2 9 7.4
P14606 I9.8 I9.8 11.6 y 5
P14607 21.2 23.2 1 1 .7 2.8 7.6 1.6 2.2 5
P14608 ? ? ?
P14609 I9.O I9.O 19.O 8.0 ? 10.6 ? 10 7.3 2.4 5.0
Pl^ólO • 14.5 17.8 1^.1 9 6.5 2.2 4.2 2.8 5.4
P14611 7.9 7.9 7.9 2.0 ? ? ? 9 3.3
180
Type Strata 
Bell Shale*
Material
The description is based on a number of internal and external moulds of 
ventral and dorsal valves from a series of-Victorian localities from 
Heathcote, ,Clonbinane, Eden Park and Waverley, and Zeehan, Tasmania*
Description i
Exterior Shells are semicircular to subquadrate in outline, with angular 
cardinal extremities* Shells are very gently biconvex. The hingeline is 
straight with the maximum width either along the hingeline or anterior to 
it, rendering the angle of the cardinal extremities either a right angle 
or obtuse. In the holotype (P14605) the cardinal extremities of the ventral 
valve are obtuse (PI. 5 , fig. 3 ). The ventral interarea is apsacline.
A narrow, divergent ventral fold and dorsal sulcus extend from the posterior 
umbones of the valves to the unisulcate anterior commissure. The fold is 
bounded by shallow divergent furrows. The external ornament is multi­
costellate to parvicostellate, and the costellae range in number from 
4 to 6 per mm, 10 mm from the umbo. The costellae increase in number 
anteriorly by bifurcation. Concentric ornament is not well marked, but 
when present is concentrated at the anterior margin, and represents a 
gerontic feature. The shell structure is pseudopunctate.
' v  .
Interior of the ventral valve A pair of slightly curved muscle bounding 
ridges diverge antero-laterally from the shallow delthyrial cavity at 
about 40° to 45° (pi*5, figs.3,7-12). They extend for about one-third 
to one-half of the length of the valve. A pair of ventral diductor 
muscle scars enclose this area, and units in the mid-line of the valve.
They are separated by a thin ^median groove or myophragm, which expands 
into a shallow pit at the posterior end of the valve. The diductors do 
not project beyond the bounding ridges and are gently curved at their 
anterior margin. A pair of small adductor muscle scars can be disting­
uished in the posterior portion of the valve in well preserved specimens 
(Pl-5, figs.3,7,9 )• They are smooth, egg-shaped, and lie adjacent to the 
myophragm and project anteriorly up to one-third the length of the valve.
The hingeline is denticulate for one-third of the hinge width, numbering
JL
) iv4-»
8 to 10 denticles on each side of the delthyrium In the area hounded 
by the muscle bounding ridges and the hingeline, the surface is covered 
with papillae or pustules which decrease in size towards the anterior 
margin of the valve. This feature is well developed in larger specimens. 
No dental plates are present.
Interior of 'the dorsal valve The cardinal process is bilobed with a 
ventral median cleft. The posterior surface is *v* shaped, with the 
lobes meeting at the umbo of the valve. The cardinal process is 
buttressed laterally by short, stout socket ridges. The inner socket 
ridges enclose the distal ends of the denticulate sockets. Anteriorly, 
the socket ridges merge with a pair of stout, rounded brachiophore or 
lateral ridges bounding the posterior margin of the adductors. On the 
anterior half of valve the internal surface of the valve is ornamented 
with costellae.
Discussion
Talent (1965a, p. 30) considered M. careyi a synonym of M. banksi. Gill's 
(l952t,p. 180-182) reasons for distinguishing the two species were based 
on outline of the shell and the shape of the "dental plates” of the 
ventral valve. M. careyi was described as being semicircular in outline 
and having straight "dental plates”, whilst M. banksi had a quadrate 
outline and slightly curved "dental plates". Talent considered these 
differences as being due to shell distortion. Examination of the 
holotypes of both species confirms Talent’s observations of shell distor­
tion. However, the shell outline varies from quadrate to semicircular, 
even allowing for distortion, and this range of variability occurs in all 
populations of Maoristrophia banksi so far described (see Talent, 1965a, 
pi. 7, fig. 3, 7; and Savage, 197^, pi. *9 figs. 9,10,15), and in ■ 
populations from the Clonbinane Sandstone Member* The curvature and 
length of the muscle bounding ridges appear to increase with increasing 
size of the shell. I therefore agree with Talent (1965a, p. 30) and 
Savage (1974, p. 22) that M. careyi is a synonym of M. banksi. The 
preference for the name M. banksi over M. careyi has already been dis­
cussed by Talent (1965a, p. 30).
A persistent error in the description of M. banksi has occurred, which 
originates from Gill's (l952l) original description. He stated on p.180
and p.181 that the costellae increase by intercalation. However, examin­
ation of the type, topotype, and figured material of M. banksi, and 
populations at Eden Park, Clonbinane and Heathcote, reveals that increase 
in the number of costellae is by intercalation and bifurcation. Further, 
all of Savage’s (1974, pi.4, figs. 9» 10» 14, l6) illustrations of 
external moulds of the shell reveal that the costellae increase by 
bifurcation -and intercalation. It is noted that in M. keblei the 
costellae also increase by both bifurcation and intercalation.
The relatively large specimen of Maoristrophia sp. from Unit 2 of the 
Mount Ida Formation, figured by Talent (1965a, pi« 13> fig* 7) is at 
least 37 mm wide and 21 mm long, and probably belongs to M. banksi. The 
curving of the muscle bounding ridges becoming subparallel to the median 
myophragm is probably a gerontic feature only.
Observations on ontogeny
The main ontogenetic trend in the species is the increase in length of 
the muscle bounding ridges with an increase in size of the shell. In 
small specimens, e.g. P14611 (PI. 5 , fig. 10 ) the ridges are straight 
and divergent. In larger specimens they project anteriorly to bound 
the lateral edges of the diductor muscle scars. Externally, the stack­
ing of the concentric growth lines close to the anterior commissure is 
common in large specimens and probably contributes to the development of 
the peripheral ridge described^by Gill, Boucot and Johnson (1966, p.357)«
Occurrence
M.banksi is never a common component of the benthos but is widely 
distributed in sandy facies of central Victoria. It is known from locality 
28A of the MeIvor Formation, Parish of Redcastle; localities 25, 35 and 
54 of the Mt. Ida Formation, Parish of Redcastle; localityA Cl’onbinane
and localities Ml00, J6,M36 Eden Park, all from the Clonbinane Sandstone
J3.4; W7, Kinglake .. , nMember, andA and HI Yea, from the Rice’s Hill Sandstone Member. One
specimen has been found 50 m above the base of the Humevale Formation
(loc.Gl.51) ,, _at Waverley, south of Lilydale. It is also known from the Florence 
Quartzite and Bell Shale of the Dundas Trough, Tasmania, and the 
Maradana Shale, Manildra, New South Wales.
Maoristrophia keblei Gill, 1952b . ‘
(Plate 7, figs. 1 “ 22; Plate 8, figs. 1 - 18 )
Synonymy
1952b Maoristrophia keblei n.sp., Gill, p.182, 
pi.36, figs. 9-11. .
1962 Maoristrophia sp., - Philip, p.213-4, 
pi. XXXIII, figs. 14-1 .
?1966 Maoristrophia neozelanica Allan - Gill, 
Boucot and Johnson, pl.39> figs. 4-6.
• - 1966 Maoristrophia keblei Gill - Gill, Boucot,
and Johnson, pi.39» figs. 7-15*
1969 Maoristrophia keblei Gill - Boucot, Johnson 
and Talent, pl.lOA, figs. 2-3.
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Holotype
l/lcA.'d «-j IaÛ/U qJ ’Ç-s
Specimen P14612 - an internal mould of the ventral valve, and the counter­
part P14613, an external mould of the ventral valve, were designated by 
Gill (1952, p.182) and illustrated (pi.36, figs. 9-10).
Paratype * .
Specimen P14614 - an internal mould of the dorsal valve figured and 
designated by Gill (1952^ p.182, pi.36, fig.ll).
Type locality ^
Hull Road, Mooroolbark, Victoria, loc.13 of Gill (1940^
Type strata 
Huraevale Formation.
Material
11 internal and 13 external moulds of the ventral valve, and 12 internal 
and 3 external moulds of the dorsal valve from localities in and around 
Mooroolbark and Lilydale.
Description .
Exterior: Shells are semicircular in outline, with angular cardinal
extremities. Shells are very gently biconvex. The hingeline is straight, 
with the maximum width either along the hingeline or immediately adjacent 
to it, thereby making the angle of the cardinal extremities either a right
Measurements of some specimens of Maoristrophia kefolei
Registered
Number Mw E w L w Ldv
(v)
Lmr
(v)
Lms
(v)
Ldm
"FT
Lam
No.
denticles Ldh Wf Hf
cost, 
per mm
F )
Hd
“FT
Wd WLbr WLms cone, lam. 
per mm
(Holotype) 
P14612 ' 18.4 18.4 12.9 3.2 3.6. 7.9 5.0 12 8.0 8.0 2.1 2-3 - 60
(Paratype) 
PI4614 17.4 17.4 12.2 11 7.8 8.0 1.5 2-3 2.4 4.5
P24662 14,2 14.2 9.3 2.9 2.9 ? ? 10 5.7 0.0 0.0 2-3 0.7 2.2
P24663 13.5 13.5 9.0 ? ? 6.0 0.6 2 1.8 1.8
P24664 ?22.4 22.4 14.7 7.7 4.9 8.5 4.1 11 9.5 8.7 2.4 3 1.6 3.0
P24666 16.3 16.3 11.6 3.2 3.2 ? ? 9 7.2 7.4 1.9 3 0.8 2.4
P24667 13.2? 13.2 8.0 6.6 0.9 3 2.1 2.1
P24668 14.1 14.1 8.1 5.4 0.5 3
P26054 14.0 14.0 O« 5.0 1.8 3
P26055 9.2 9.2 ■ 5.0 1.6 0.4 3 60
P26056 18.8 18.8 11.2 9.4 3.1 3 65
P26057 19.4 19.4 8.9 11 7.1 4.0 1.1 3 1.1 2.0
P49056 17.6 17.6 11.9 3.3 3.3 11 7.3 9.9 3.0 2-3
P49057 17.4 ? 12.5 2.8 2.8 4.0 9 7.0 5.7 ? 2-3
P49058 21.4 21.4 15.2 9 7.4 8.0 ? 3 2.4 3.8
P49059 13.0 13.0 10.6 9 7.7 2.5 1.5 2 2.7 4.0
P49060 25.2 25.2 15.6 7.5 3.6 2
P49061 25.0 25.0 17.1 ? ? 8.5 2.8 3 2.6 7.8
P49062 15.6 15.6 10.4 5.8 0.5 2-2.5
2
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Registered
Number Mw Hw L w Ldv Lmr
(v)
Lms (▼)Ldm
" N T
Lam
No.
denticles Ldh Wf Hf
Cost.
per
mm
(v)
Hd
"N T
Wd
W
Lbr
(a)
Lms
cone, 
lam. 
per mm,
P49063 21.1? 21.1 15.1 7.7 3.6 2 .
P49064(A) 9.8 9.8 8.3 2.9 0.8 2-3
P49064(b ) 19.6 19.6 12.9 ? ? 2-3
P49065 12.2 11.7 8.0 1.7 1.7 7 4.0 5.8 0.4 2-2.5
P49066(A) 15.6 15.6 9.8 9 ? 2-3
P49066(b ) 24.0 24.0 14.5 3.7 2.2 2-3
P49067 24.7 24.5 18.2 10 8.5 12.0 5.0 2-2.5 3.0 7.7
P49068 12.7 12.4 8.4 1.8 / 9 4.5 5.6 0.6 2
P49069 18.8 18.8 12.7 8 4.6 5.2 0.8 2-3 2.5 4.1
P49070 22.0 22.0 12.0 5.3 2.3 2
P49071 20.0 20.0 16.6 10.0 3.0 2 2.8 6.2
P49072 8.1 8.1 6.0 3.3 0.2 3-3.5 1.1 0.8
P49074 8.2 5.0 4.2 0.3 3 6.4 1.0
P49076 19.7 19.7 11.5 . 3.3 3.3 6.5 1.2 3 50-60
P49077 19.0 19.0 13.0 1.8 1.8 5.6 2.0 3
P49078 15.6 15.6 12.8 5.4 2.0 3
P49073 13.9 13.9 11.0 3.0 3.0 10 7.0 3.5 0.5 3
P49075 19.1 19.1 13.3 0.0 0.0 2-3 3.0 4.1
(a ) and (b ) are growth points, on the same shell.
,U
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a n g le  o r  v e r y  s l i g h t l y  o b tu s e .  I n  the  h o lo t y p e  P14612, the  a n g le  i s  a 
r i g h t  a n g le  ( P I .  7 , f i g .  1 ) .  A r e l a t i v e l y  wide and m o d e r a t e ly  h ig h  
m edian f o l d  i n  th e  v e n t r a l  v a l v e  w i t h  s h a l lo w e r  s u lc u s  i n  the  d o r s a l  
v a l v e  o r i g i n a t e  a t  th e  umbones o f  the  v a l v e s  and d iv e r g e  a n t e r i o r l y  to  
th e  u n i s u l c a t e  a n t e r i o r  com m issure. The f o l d  and s u lc u s  are  bounded 
b y  i n c i p i e n t  d i v e r g e n t  f u r r o w s .  The f o l d  and s u lc u s  occupy o n e - t h i r d  
t o  o n e - h a l f  th e  w id t h  o f  th e  v a l v e s .  O c c a s i o n a l l y  the f o l d  and s u lc u s  
a re  v e r y  i n c i p i e n t l y  d e v e lo p e d ,  as i n  P24662 from  th e  typ e  l o c a l i t y  and 
MUGD 3462A and MUGD3462B fro m  T y e r s ,  The v e n t r a l  i n t e r a r e a  i s  v e r y  
lo w ,  t r i a n g u l a r  and a p s a c l i n e ,  e x te n d in g  as a lo w  r i d g e  to  th e  c a r d i n a l  
^ e x t r e m it ie s  o f  the  v a l v e ,  e s p e c i a l l y  i n  P24662 ( f » l .  8 , f i g  .18 ) ,  -
and P24664 ( P I .  7 , f i g .  4 )  from  the  ty p e  l o c a l i t y .  A  wide open
c e n t r a l l y  p la c e d  d e l t h y r i u m  i s  p r e s e r v e d  i n  these two specim ens; the  
d e l t h y r i u m  e n c lo s e s  an a n g le  o f 90° t o  100°. The d o r s a l  i n t e r a r e a  i s  n o t  
p r e s e r v e d .
The e x t e r n a l  ornament i s  m u l t i c o s t e l l a t e , w i t h  th e  c o s t e l l a e  r a n g in g  from  
2 t o  3 p e r  mm, measured e i t h e r  10mm fro m  the  umbo o r  a t  the  a n t e r i o r  
commissure i n  s m a l le r  specim ens. The c o s t e l l a e  in c re a s e  b y  b i f u r c a t i o n  
and more commonly b y  i n t e r c a l a t i o n ,  w i t h  the  in t e r s p a c e s  much w id e r  th a n  
th e  c o s t e l l a e .  C o n c e n t r ic  ornament i s  w e l l  m arked, re p r e s e n te d  b y  
c l o s e l y  spaced f i n e  c o n c e n t r i c  l i r a e  num bering between 50 and 60mm. W e ll  
p r e s e r v e d  specimens show a r e t i c u l a t e  n e tw o rk  o f  p u s t u le s  a t  the  crowns 
o f  each c o s t e l l a  ( P I .  7 , f i g .  . 2 2 ) .
I n t e r i o r  o f  th e  v e n t r a l  v a l v e : A  p a i r  o f u s u a l l y  s t r a i g h t  m uscle b o u n d in g  
r i d g e s  d iv e r g e  a n t e r i o r l y  fro m  the  s h a l lo w  d e l t h y r i a l  c a v i t y  a t  ab o u t 45° 
t o  th e  m id l in e  o f  the s h e l l .  T h e y  a re  s h o r t ,  e x te n d in g  f o r  o n ly  o n e - 
s i x t h  o f  the  le n g t h  o f  th e  v a l v e ,  as i n  h o lo t y p e  P14612 ( P I .  7 , f i g .  1 ) ,  
b u t  i n  P24664 t h e y  a re  o n e - t h i r d  th e  l e n g t h  o f  the  s h e l l ,  and become
s l i g h t l y  c u rv e d  a n t e r i o r l y  ( P I .  7 , f i g .  4 ) .  A  p a i r  o f v e n t r a l  
d i d u c t o r  m uscle s c a rs  e n c lo s e  t h i s  a r e a ,  u n i t i n g  i n  the  m id l in e  o f the  
s h e l l .  T h e y  are  lo n g e r  th a n  the  b o u n d in g  muscle r i d g e s  and are  c u rv e d  
a n t e r i o r l y .  Th ey a re  s e p a ra te d  b y  a t h i n  lo w  myophragm, w h ic h  expands 
i n t o  a s h a l lo w  p i t  o r  d e p r e s s io n  a t  the  p o s t e r i o r  end o f the  v a l v e .
U n i t e d ,  t h e y  form  a p e a r -s h a p e d  lo z e n g e .  The h i n g e l i n e  i s  d e n t i c u l a t e  
f o r  n e a r l y  hal*f i t s  w i d t h ,  w i t h  8 t o  11 d e n t i c l e s  on each s id e  o f the  
d e l t h y r i u m ,  commonly 9 t o  10. I n  th e  a re a  b o u n d in g  the  m uscle r i d g e s  
and th e  h i n g e l i n e ,  th e  s u rfa c e  i s  co v e re d  w i t h  p a p i l l a e  o r  p u s t u le s  w h ich  
d e cre a se  i n  i n t e n s i t y  to w a rd s  the  a n t e r i o r  m a rg in  o f  the v a l v e .  No d e n t a l  
p l a t e s  are  p r e s e n t .
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Interior of the dorsal valve The cardinal process is bilobed and 
-has a median cleft on its postero ventral surface giving a ’V* 
shaped structure. The cardinal process is supported laterally by 
a pair of strong stout socket ridges. The inner socket ridges enclose 
the distal ends of the denticulate sockets. Anteriorly the socket 
ridges merge with a pair of stout rounded brachiophore or lateral 
ridges bounding the posterior margin of the adductor muscle scars.
The socket plates are deep, extending anteriorly for one - sixth the 
length of the valve. A short thick rounded median septum projects 
anteriorly onto the floor of the valve for one - fifth the length of the 
valve. Posteriorly it supports the cardinal process.
Observations on ontogeny
No change in the shape or outline of the valves is apparent with in­
creasing size. In the interior of the ventral valve, the muscle bound­
ing ridges may become curved with increasing size; the diductor muscle 
scars increase in length and project beyond the anterior parts of the 
muscle bounding ridges. In the interior of the dorsal valve the length 
ratio of the median septum to the length of the valve increases slightly. 
The brachiophore ridges increase in size and become more scapulate with 
increasing size of the shell.
Discussion
The external ornament of M.keblei. with its wide costellate interspaces, 
and pustulose micro - ornament on the crests of the costellae distin­
guishes M.keblei from M.banksi. M.banksi commonly has 4 to 6 costellae 
per mm whilst M.keblei has only 2 to 3» M.keblei has more denticles than 
M.banksi and over half the hingeline is denticulate.
Gill, Boucot and Johnson (19 6 6, pi. 39» fig» 4) figured a specimen of 
Maoristrophia neozelanica from a locality described as follows: "weathered
argillite from creek bed, white patch samples from another argillite 
boulder in Lankeys Creek above the junction with Stony Creek, also pre­
sumably from the argillites which outcrop just upstream from the main 
limestone; Reefton Subdivision, New Zealand”. Further specimens illust­
rated (pi. 39, figs. 5,6) came from ’’loose blocks on E slope of valley” 
)presumably Lankeys Creek), ’’Reefton Subdivision, New Zealand”. It is 
probable that these are topotypes although Allen (1947, p. 440) only 
described the type locality as Lankey’s Creek, Reefton. Further, the 
stratigraphic position of these loose blocks is approximate only. These 
specimens, illustrated by Gill, Boucot and Johnson (op.cit) differ from 
the type M.neozelanica as illustrated by Allan (1947, p. 6l, figs. 1,4,8), 
Gill, Boucot and Johnson (1966, pi. 39, figs. 1-3) and Boucot, Johnson and 
Talent (1969, pi. 10, fig. l). It appears to be morphologically very close 
to M.keblei. This similarity was mentioned by Savage (1974, p. 23) who 
suggested that they may in fact be conspecific. However M.neozelanica 
needs to be redescribed and its affinity with M.keblei clearly established. 
Until then I consider the two species are distinct. M.keblei differs from 
M.neozelanica s.s. by the former having wider interspaces between costellae 
and a pustulose micro-rornament, and absence of ’’brachial plates”. Gill, 
Boucot and Johnson (1966, p. 357, pi. 39, figs. 1,2) note that ’’brachial 
plates” gerontic feature. Howeverillustration of the dorsal valve
(pi. 39, figs. 1 ,2) indicates that there would be some development of these 
plates in younger and smaller specimens.
The Maoristrophia sp. illustrated and described by Philip (1962, p. 213­
4, pi. 33, figs. 14,15) is considered conspecific with M.keblei. even 
though it lacks a well defined fold. The variability in development of 
the fold in specimens of M.keblei from Lilydale would include the Tyers 
form without difficulty.
M.keblei differs from M.carinata by having a much coarser ornamentation 
(see Borisyak:1955, p. 34 - 35 pi. 3, figs. 7,8).
Occurrence
In Lilydale M.keblei is known from the Humevale Formation from localities 
in Chirnside Park, low in the Formation e.g. G. 23 and in middle beds of 
Humevale Formation at Hughes Quarry G. 3, to high in the Humevale Formation
at Lilydale G.l, G.2, G.13 and G.87 (See Fiq.68a'for full distribution).*\ '
If is also known from Boola Formation :at Tyers, and the Reefton Beds at 
Lankeyfs Creek, New Zealand. '
Throughout its known occurrence it is never a common species of the 
benthos.
o
Fig.197 suggested phylogeny of Maoristrophia 
r\
Fig.97a outlines a suggested phylogeny for the four known species of 
Maoristrophia. M.banksi is the oldest making its first occurrence in the 
Clonbinane Sandstone Member of the Humevale Formation in the Clonbinane- 
Whittlesea district, and in the MeIvor Formation at Heathcote. The 
Ludlovian age of the Clonbinane Sandstone Member is documented by the 
occurrence of Bohemograptus bohemicus 100 m below the Member at Whittle­
, sea (loc. F.10, Williams 1964), and the Prisfciograptus cf. haupti iOOm abo 
^Reedy Creek,, north of Clonbinane (Williams, 1964; Jaeger 1977 written
communication). Associated benthic fauna includes Gracianella andsk<-dc\
Hedeina, not known from post Silurian^in Australia.
M.banksi is a typical member of the sandy facies and with the persistence 
of this facies at Heathcote it continues into the Lochkovian Mt. Ida
Formation. In Tasmania it is confined to the Ludlovian - ?Pridolian 
aged Florence Quartzite. It has also been recovered from fine sediments 
of Early Devonian age at Manildra, New South Wales (Savage, 1974) and
from the lowest beds of the Humevale Formation at Waverley, Victoria 
(i.e, stratigraphically well below the first Devonian assemblage at 
Ruddocks Quarry), The Waverley occurrence is interesting because it 
suggests that M.keblei arose from M.banksi at about the Siluro-Devonian 
boundary from within the same local sequence, M.keblei makes its appear­
ance in rocks a few metres stratigraphically above the Ruddocks Quarry 
horizon together with Cyrtina, a genus which is unknown from pre-Devonian 
rocks (Johnson, 1966^;p. 177) although specimens from Ruddocks Quarry 
have affinities with M.keblei and are described as M. cf. keblei.
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Maoristrophia cf. keblei Gill .
(plate 5 , figs. 5,9,15,16)
Figured specimens P49081, P49270, P49276, P49284.
Description
Exterior This form is known only from three internal moulds and one 
external mould of the ventral valve. It is a relatively large specimen 
transverse, with a slightly curved hingeline. In lateral profile it is 
convex. Ornament consists of rather fine costellae, 2 - 3  per mm*
Interior of the ventral valve A pair of sublinear muscle hounding ridges 
diverge anteriorly about 40° to the mid line of the shell. They are 
short extending for only one sixth the length of the valve.
Occurrence
The figured specimens are from Ruddocks Quarry (loc. G.20 of Gill, 1940) 
from the Humevale Formation, also from Iocs. G2,3,7,13,87. Lilydale and Loyola
Discussion
This form is referred to M. cf. keblei because of its large size, slightly 
curved hingeline and fine costellae. In this latter respect it recalls 
M. banksi, which is very close, the size of the costellae is coarser than 
M. banksi but is finer than M. keblei.
Addendum to the Stropheodontacea
The systematics of the Victorian Silurian-Devonian Stropheodontacea 
was written in 1978-79. Since then a comprehensive taxonomic review of 
the Stropheodontacea by Harper and Boucot (1978a, b, c) has been published 
and brought to my attention but too late for detailed analysis in this 
thesis. They proposed a classification scheme differing from Williams 
(1953, 1965) by placing emphasis on the external ornament, shell convexity, 
ventral muscle field, socket plates and brace plates.
Harper and Boutcot (op. cit.) distinguish ten families; further the
Leptostrophiidae and Bouvillinidae are each subdivided into four sub­
families; and the Stropheodontidae and Pholidostrophiidae are each sub­
divided into two subfamilies. I have refrained from attempting a sub­
familial subdivision based solely on Australasian forms. My material 
can be incorporated into Harper and Boucotfs classification scheme, but 
their generic assignments of the described Australian species are not 
necessarily accepted.
In summary Harper and Boucot assigned the Australian species as follows:
1. Leptostrophia plateia Gill to
2. L. quadrata Mitchell to
3. L. alata Chapman to
4. L. affinilata Gill ‘ to
5. L. clarkei Chatterton to
6. Strophonella australiensis to
Gill
7. S. gipplandica Philip to
8. S. manta Talent to
9. S. euglyphoides Chapman to
TProtoleptostrophia 
?Protoleptostrophia 
Leptostrophiella Harper and Boucot 
Leptostrophiella
Mesoleptostrophia (Paraleptostrophia) 
Harper and Boucot 
Strophoprion Twenhofel
Quasistrophonella Harper and Boucot 
?Costistrophonella Harper and Boucot 
?Costistrophonella
These assignments are provisionally included in the relevant synonymy. 
The following observations are given below:
1. Leptostrophia plateia has socket plates parallel to the lobes of 
the cardinal process thus precluding its assignment to Protoleptostrophia.
b
It does possess an unequally parvicostellate ornament which vzould suggest 
a reassignment to Mesoleptostrophia (Paraleptostrophia) thereby extend­
ing its range down to the Pridolian.
2. L_. alata and L_. affinilata are uniformly costellate and have socket 
plates parallel to the lobes of the cardinal process. These two species 
would belopg to Leptostrophiella. I have, however, included L . piatela,
L. alata, and I1. affinilata as belonging to Williams (19650 concept of 
Leptostrophia, but recognise that Harper and Boucot’s (1978a) treatment 
may well have taxonomic validity.
3. Strophonella gippslandica and S_. manta are considered conspecific, 
both have a uniform costellate ornament and would correspond to 
Quasistrophonella. A few specimens from Kinglake and Christmas Hills
are unequally parvicostellate and would correspond to Strophoprion, which is 
here placed in synonymy with Strophonella. I have provisionally 
accepted Havlicek’s (1967) concept of Strophonella.
4. Strophonella euglyphoides Chapman is here accepted as a valid species 
of Cymostrophia on the basis of its outline, ornament of interrupted 
rugae and parvicostellae and interior of the shell. Harper and Boucot 
(1978a) questionably assigned this species to Costistrophonella but
Costistrophonella has been diagnosed as having uniform costellae and 
lacking rugae which seems to exclude Ck euglyphoides from this genus.
(emended Williams, 1953» P* 32; 
nom. transi. Williams, 1965» p.H395)
Family Stropheodontidae Caster, 1939
Diagnosis
The diagnosis of Williams (1965, p.H395) is provisionally accepted.
f
Discussion
Will iarn's (1953» p* 32) alluded to the naturalness of the Stropheodontidae 
*as then constituted, and criticised Caster*s attempt in 1939» to erect 
a number of suprageneric taxa for the family, on the grounds of vari­
ations in external ornamentation and internal features of the ventral 
valve. Williams did hint at the possible separation of the Douvillininids 
from other Stropheodontids because of the differences in the internals 
of the ventral and dorsal valve between Douvillina and other Stropheon- 
dontids. In 1965» Williams accepted seven subfamilies of Stropheodont­
idae including Stropheodontinae, Leptostrophiinae, Douvillininae, Shaler- 
iinae, Pholidostrophiinae, Leptodontellinae and Liljevalliinae. The 
main difference between the Stropheodontinae, Leptostrophiinae, and the 
Douvillininae was in the shape and size of the ventral muscle field.
Some authors have accepted this subdivision at least in part, (Harper, 
1973), or raised the leptostrophiids to family status (Havlicek, 1967; 
Johnson, 1970). Others have accepted the Stropheodontidae without further 
suprageneric subdivision (Savage, 197^; Boucot, 1973; Jahnke, 197l).
A broad review of the Stropheodontidae is not attempted here, and a 
subfamily division is not attempted (see p.i92). Thus all stropheodontids 
described herein will follow Williams (1953) diagnosis for the Stropheo­
dontidae. '
Genus Leptostrophia Hall and Clarke, 1892
Type Species Strophomena (Strophodonta) magnifica Hall, 1857, p. 54 - 
55, Hy subsequent designation of Schuchert, 1897, p. 243.
Synonymy
f
1892 Leptostrophia Hall and Clarke, p. 287 - 288#
1939 Hhytistrophia Caster, p. 86 - 87; type species 
. Stropheodonta beckii Hall. 1859, p. 191*
r *-
~ 1939 Leptostrophia Hall and Clarke - Caster, p. 95.
1947 Leptostrophia Hall and Clarke - Allan, p. 438 .
1953 Leptostrophia Hall and Clarke - Williams, p. 40 - 41.
1960 Leptostrophia Hall and Clarke - Sokol!skaya, p. 215.
1961 Leptostrophia Hall and Clarke - Nikiforova and Andreeva
. . p. 190 - 191.
1965 Leptostrophia Hall and Clarke - Williams, p.H398 y
1967 Leptostrophia Hall and Clarke - Havlicek, p. 150.
1967 Leptostrophia Hall and Clarke - Cocks, p. 246 - 257
(non Protoleptostrophia),
1973 Leptostrophia Hall and Clarke - Harper, p. 34 «
1973 Leptostrophia Hall and Clarke - Chatterton, p. 57 - 58.
Diagnosis
Plano-convex to concavo-convex stropheodontids with apparvicostellate 
ornament; ventral valve incomplete pseudodeltidium with or without dental 
plates; ventral valve interior with triangular muscle scar bounded by 
lateral ridges; interior of the dorsal valve with socket plates adjacent 
to the cardinal process. .
Discussion ■
Hall and Clarke*s (1892, p. 287 - 288) original informal designation of 
Leptostrophia was confined to features of the ventral valve. These 
included the presence of a variably developed pseudodeltidium a pair of 
divergent muscle bounding ridges and broad flabelliform diductor muscle 
scars.
Caster (1939) expanded Hall and Clarke*s (1892) description and included 
features of the dorsal valve such as a ponderous cardinal process with a
pair of so called "subsidiary plates" (actually socket plates), a chil- 
idium, variably developed median septum, and large diductor muscle scars. 
He distinguished Protoleptostrophia Caster, from Leptostrophia on the 
basis of complete absence of socket plates in the former.
Leptostrophia and Protoleptostrophia have seemingly identical ventral 
valves, but Protoleptostrophia lacks socket plates. Cocks (19 6 7) had a
f
very broad concept of Leptostrophia as evidenced by his citing Protolept­
ostrophia and Eostropheodonta as subjective synonyms of Leptostrophia.
Thus his enlarged generic diagnosis accommodated later species lacking 
socket plates. This practice is not accepted by other workers e.g. 
(Williams, 1953, 1965» Talent, 19 6 3 , 1965a; Havlicek, 19^7; Johnson, 1970; 
Boucot, 1973 and Chatterton, 1973)*
Consequent upon the homeomorphism of the ventral valves of Leptostrophia 
and Protoleptostrophia. Boucot (1973) and Talent (19 6 3, 19 6 5a) have 
cautioned against assigning isolated ventral valves to either genus.
During the early Devonian both genera occur in the same formation of New 
York (Boucot, 1973» p* 22 - 23). However, in south eastern Australia and 
New Zealand only Leptostrophia has been identified. According to Boucot, 
Johnson and Talent (19 6 9)» Protoleptostrophia is restricted to the Appal­
achian and Malvinokaffric Provinces. It is on this basis that isolated 
ventral valves from Siluro-Devonian sequences in Australia are assigned 
to Leptostrophia. Many localities at Heathcote, Seymour and Tyers of the 
Melbourne Trough and Manildra in New South Wales, have not yielded dorsal 
valve s.
Many species of Leptostrophia have been described from North America and 
Europe. In Australia and New Zealand the following species have been 
recognised:
Leptostrophia sp.
Leptostrophia affinilata (Gill)
Leptostrophia alata (Chapman)
Leptostrophia plateia (Gill)
Leptostrophia clarkeia Chatterton 
Leptostrophia reeftonensis Allan 
Leptostrophia cf. explanata (Sowerby)
Leptostrophia quadrata Mitchell
Occurrence- ---------  4 ■
In the Melbourne Trough^species of Lentosirophia occur in the Anderson
Creek, Dargile, Mclvor and Mount Ida Formations and their equivalents at
Seymour; in the Humevale Formation at Whittlesea, Kinglake, Lilydale, in
the Norton Gully Sandstone near Loyola, and the Boola Beds at Tyers,
In eastern Victoria, L. affinilata occurs i’n the Kilgower Member of the
Tabberabbera Formation (Talent, 19 6 3)* A single specimen is recorded
• Yfrom the ?Silverband Formation in the Yass Basin. The Waroo and Recept-
aculites Limestone at Taemas, Maradana Shale at Manildra and Mullamuddy
formation near Mudgee also yield Leptostrophia spp. The Florence
Quartzite and Bell Shale in Tasmania and the Reefton Beds and Baton
River Beds.New Zealand complete the known occurrences of Leptostrophia,/ 7
in Australasia.
Range
Early Silurian (Llandovery) to Early Devonian (Zlichovian); in Australia 
and New Zealand Late Silurian (Ludlovian) to Early Devonian (Zlichovian).
Leptostrophia plateia (Gill)
(plate 9 f figs. 1-14 » plate 10 , figs.1-15;.fclate 11, figs.8-14)
Synonymy
1948 Protoleptostrophia plateia Gill, p. 64 - 65 
pi. Vlll, figs. 29, 45.
1950<g Protoleptostrophia iilateia Gill - Gill, p. 252 
?1965a Leptostrophia sp. - Talent, p. 30, pi. 14 fig. 4 
1978a?Protoleptostrophia plateia Gill - Harper and Boueot,
p. 81 -
Hoiotype
Specimen P 14563 which is an internal mould of the ventral valve 
designated by Gill (1948, p. 64) and illustrated (pi. Vlll, fig. 29).
Paratype
Specimen P 14564 which is an internal mould of the ventral valve, 
designated by Gill (1948, p. 64) and illustrated (pi. Vlll, fig. 45).
. r
Type Locality
A road cutting on north side of the Lye11 Highway 100 yards east of the 
12 mile signpost, east of Queenstown, Tasmania.
Type Strata •
Florence Quartzite.
Diagnosis
Leptostrophia with plano-convex shape, and subquadrate outline.
\  .
Material
A total of 11 external and 28 internal moulds of the ventral valve and 
1 external and 18 internal moulds of the dorsal valve, from the type 
locality. Rare internal moulds of the ventral valve occur at Heathcote 
and rare internal moulds of both valves .occur at Eden Park. The high 
percentage of dorsal valves at the type locality suggests that little 
sorting of the valves has occurred prior to deposition.
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Measurements of some specimens of 
Lento sir ophia plate ia (Grill)
Registered
Number Hw Mw L w Ldv Lmr
(v)
P49132 20.2 2 3 .2 21.7 5.4
P49133 15.7 17.7 16.3 5.0
P49138 ? ? 15.6
P49140 1 6 .2 18.2 15.1
P49141 10.5 12.5 9.6 3.0
P49144 19.0 20.0 15.0
P49145 20.3 21.3 > 14.3
P49146 22.5 24.5 20.7 4.4
P49147 24.5 26.5 20.0
P49151 • 22.4 24.4 20.2
P49152 28.3 30.3 22.2 6.2
P49155 16.1 18.1 ?
P49159 26.8 28.8 19 .0
P49160 24.1 26.1 18.9 6.5
P49161 22.2 24.2 15.5
P49164 15.8 17.8 15.2 4.0
P49169 23.2 25o2 17.6 4.8
P49172 27.0 29 .0 20.0
P49173 16 .2 18.2 15.5 5.4
P49185 ? ? 15.0
P14563 20.2 2 5 .2 24.3 7.0
P14564 ? ? ? 4.8
P49240 19.8 21.8 ? 4.4
f t
Wmr
t o
Lms
t o
Lms
(d)
Lm
(d)
Cost/
mm
Denticles/
mm
75° 8.5OOr- 7.0
2.8 5.5
•y 3.4 5.5
80° 4.7
3.5 5.3
3.7 5.0
65° 7.8
2-3
2-3
90° 12.1
3.5 4.5
3
75° 10.8 8.2
4.6 5.0
75° 7.2
90° 10.4 4.3
3
75° 6.2
?
00 9.6 7.0 3
80° 8.0 8.0 400 7.3 6.8
Description
Exterior Shells are semicircular to sub ellipsoidal in outline, with 
length similar to the width. Shells are plano-convex to very slightly 
concavo-convex rendering the specimens appearance flat or plate-like.
The hingeline is straight with the maximum width either along the hinge 
or anterior to it, making the cardinal angle either obtuse or a right 
angTe. In the holotype P14563 the cardinal angle is obtuse (PI. 10 ,
Tig* i )• The ventral interarea is not well preserved, but appears 
to be apsacline. The external ornament is parvicostellate with the 
coarser costellae numbering 2 to 3 per mm measured 10 mm from the umbo.
The fine costellae are not preserved. The hingeline is denticulate, asé
seen in paratype P14564, for two-third’s of the hinge width, but in all 
other specimens examined the denticles are not preserved.
Interior of the ventral valve The ventral precess is lacking in smaller 
specimens, but it is preserved in the holotype P145Ó3 (Pl.10 , fig. 1 ).
It is grooved medially at the posterior end of the process. The process 
projects anteriorly as a low ridge or uryophragm which bisects the did­
uctor muscle field. The diductor muscle scars are gently impressed and
r
extend for only one-fifth to one-third of the length of the valve. The 
lateral bounding ridges are strongly pustulose and sublinear. They 
diverge anteriorly from each other at 75°, very rarely at 90° or 65°,Cut atv̂ <0<
and extend for one-fifth to one-third of the length of the valve. Adductor 
muscle scars are not preserved. The internal surface of the shell is 
pustulose, being coarsest postero-lateral to the muscle bounding ridges. 
Anteriorly they are obscured due to lack of preservation.
Interior of the dorsal valve The cardinal process is bilobed and the two 
lobes are disjunct and project slightly beyond the hingeline. A pair of 
socket plates are located immediately on either side of the cardinal process 
lobes. Anteriorly the thickened area at the base of the cardinal process 
lobes extends as a low round myophragm dividing the adductor muscle scars.
The adductor muscle scars are variably impressed and bounded by low ridges 
postero-laterally. These muscle bounding ridges make an angle of approxi­
mately 45°. The posterior and anterior adductor scars are not differen­
tiated due to lack of preservation and blend with the interior of the valve 
anteriorly. Large specimens are impressed by the costellae only in the 
anterior and lateral portions of the valve.
Ontogeny
Lack of small specimens precludes worthwhile comments of changes in form 
during ontogeny.
Discussion
Chatterton (l973> p* 60) drew attention to the occurrence of separate dorsal 
valves and ventral valves of Lepto strophia plateia on the same slab bearing 
the holotype P14563. Gill (1948, p. 64-65) inexplicably ignored the 
dorsal valves ,and concentrated his description on the ventral valve. The 
dorsal valve of L. plateia is described for the first time, although 
Chatterton (op. cit.) commented upon the lack of a mediajn septum in the 
dorsal valve. An intensive search in the bulk collection from the type 
locality stored at the National Museum of Victoria yielded slabs with 
numerous internal moulds of the dorsal valve. Some are well enough pre­
served to show a small, well defined dorsal median septum or myophragm.
Contrary to Gill (1948, p. 65), Leptostrophia quadrata Mitchell, a sim­
ilar aged species from the "Barrande 11a”. Shale Member of the Silver.dale 
Formation in the YassrBasin has seemingly identical ventral valves to 
L. plateia. Unfortunately Mitchell (1923» p» 469, pi# XL, figs. 15-16), 
did not describe or figure a dorsal valve, hence closer assessment of 
affinities between the two species is precluded.
L .  P la t e ia  d i f f e r s  fro m  L .  a la t a  Chapman, in  t h a t  the s h e l l  is  n o t as 
t ra n s v e r s e  and is  n o t  a l a t e .  The v e n t r a l  d id u c t o r  m uscle s c a rs  are  much 
s h o r t e r  in  L .  a l a t a , e x te n d in g  f o r  o n ly  o n e -s ix t h  to  o n e -e ig h th  o f th e  
le n g t h  o f th e  v a lv e .
The Bohemian species L. nebulosa (Barrande) appears close to L. plateia. 
Havlicek (19 6 7, pi. XXX, figs. 5-3) figures L. nebulosa from the Kopanina 
Formation (Budnanian) of Karlstein and Luzce, Czechoslovakia. The ventral 
valves of both species appear almost identical but unfortunately Havlicek 
did not figure the internals of the dorsal valve. However in his des­
cription of L. nebulosa he states that the internals of the dorsal valve 
of L. nebulosa conform to that of L. cuspidata (Barrande). If this is so 
L. nebulosa lias thicker and better developed muscle bounding ridges which 
extend up to half the length of the valves (see Havlicek, 19^7, pi.XXX, 
fig. 2 ).
L. plateia differs from L. filosa (j. de C. Sowerby) from the Wenlock 
Limestone of Cwm, Monmouthshire, by the former having wide divergent card­
inal process lobes whereas in L, filosa the lobes are long, barely project 
beyond the hingeline and remain sub parallel to the dorsal median septum 
(Bassett, 1971, pi. 57, figs. 6a - b).
None of the North American species of Leptostrophia is close to L. plateia. 
Occurrence ,
L. plateia is known from the type locality in the Florence Quartzite 12 
miles east of Queenstown Tasmania. From Central Victoria it is known from 
localities H.4, H.23, H.24, H.20, H.30, and H.31, Parish of Heathcote of
the Mclvor Formation, at localities J6,and M150 Eden Park of the Clonbin-
„ , , w toe B18, Kilmote Dargile .Formationane Sandstone Member of the Humevale formation, and possibly from tne
Sewer Tunne] Waverley south of Lilydale. In central Victoria it is never a
common species of the benthos.
Range .
Late Silurian (Ludlovian).
Leptostrophia cf. plateia (Gill)
(Plate 10, fig. 16,18,19).
Figured specimens P49148, 49182 and 49 780
Discussion
Three specimens, two from Queenstown Tasmania and one from Waverley, south 
of Lilydale are questionably assigned to L. plateia.
The two specimens from Tasmania P49182 and P49148 are both internal moulds of 
the ventral valve, medium sized quadrate forms with a very narrow diductor 
muscle fold, the muscle bounding ridges diverge only 35° from each other 
and project anteriorly for one-half the length of the valve. It is thus 
unlike L. plateia where the angle of divergence is 75° and the diductor 
muscle field relatively shorter in length.
The specimen from Waverley is an external mould of a large ventral valve 
P 49780 and is quadrate to sub transverse, recalling the outline of L. cf. 
plateia rather than L. plateia sensu stricto.
2 0
(Plate 10 , figs'. 17,20).
Leptostrophia sp.
Figured specimen
P49518 which is an internal mould of the ventral valve and figured on 
PI. 10 , figs. 17,20,
Occurrence
loc. G.30, Warrandyte South Quarry, Warrandyte, in the Warrandyte Conglom­
erate Member of the Anderson Creek Formation (Late Llandovery in age).
*
Description
External The ventral valve is subquadrate in outline with the length two- 
thirds of the width. The valve is very gently convex. The hingedrine is 
straight with the maximum width anterior to it, about mid length of the 
valve. The external surface of the shell is covered with costellae, 
averaging 4 per mm, and increasing by intercalation.
Interior of the ventral valve The lateral hounding ridges diverge anter­
iorly from the umbo at about 80°, and extend for about one third of the 
length of the valve. The anterior rim of the valve is sculptured with 
costellae. *
Discussion
/
The lack of parvicostellate ornament and the subquadrate outline of the 
shell of Leptostrophia sp. distinguishes it from L. plateia.
2 0  5
(Plate 11, figs.1-7; Plate 12, figs. 7-16;
Plate 13, figs'. 10-19).
]Synonymy
1903 Stropheodonta (Leptostrophia) alata Chapman 
p.69, pi.XI, figs. 6, 7; pi.XII, figs. 1, 9„
1940 Stropheodonta alata Chapman-Gill, p 255 •
(name only)„
- 19^9a Protoleptostrophia alata (Chapman) - Gill,
p . 10 2  (name only).
1962 Leptostrophia alata Chapman- Philip, p.211 - 
(name only),
1978a Leptostrophiella alata (Chapman) - Harper and Boucot,
P.75. ^
Lectotype
Of the three original hypotypes selected by Chapman, specimen P665, which 
„ is an internal mould of the dorsal valve, is selected as the lectotype.
It was originally figured by Chapman (1903, piXI, fig.6; pi.XII, fig.l).
Paralectotype s
Specimens P666 and P1421, the two other typotypes selected by Chapman.
They are internal moulds of the ventral valve and illustrated by Chapman
(19 0 3, pi.XI, fig.7; pl.xil, fig.9).
/  •
Type locality
Hughes Quarry, north of Lilydale (Gill!s 1940, loc.3)*/ .
Type strata 
Humevale Formation.
Leptostrophia alata Chapman
Material 31 69 19A total of external and internal moulds of the ventral valve and external 
24 . . . . . .and internal moulds of the dorsal valve, from various localities in Lilydale
district. .
Description
Exterior Shells are semicircular to subquadrate in outline with the length 
two-thirds of the width of the valves; in extra large specimens the length 
may almost equal the width (PI. 12, fig.16 ), Shells are plano-convex
Measurements of specimens Leptostrophia alata from various locations
Registered
Number Hv Mw L w Ldv
(v)
Lmr
T T
mr
~ ^ rWmr T a TLms
T d ] -
Wmr
(a)
¿mr
Dent.
! per mm
Cost, 
per ram
P665 44.0 44.0 2 3 .0 8.7 11.3 95° 8
P666 18.8 18.8 12.4 4.8
00ON 3.0 10
P1421 30.5 30.5 18.3 5.0 75° 7.0 9 1.5-2
P49211 19 .0 19.0 14.6 7.1
OO\o 7.1
P49212 25.2 2 5 .2 14.5 8.1 04 0 0 8.6
P48213 20.0 20.0 10.7 2
P49214 32.3 32.3 27.1 ■9.8 55° 13.7 8
P49215 34.0 3 ^0 9r * X ' 10.5 55° 10.2
P49216 36 .4 36 .4 2 3 .4 ? 60° ? 1.5-2
P49217 21.3 21.3 1 5 .0 7.5 60° 8.5 1 0 - 1 1 1.5-2
P49218 2 3 .2 2 3 .2 14.0 9.1 60° 7.6
P49219 ? ? ? 5.6 ? 50°
P49220 ? ? ? 6.6 ? 50°
P49221 19 .8 19.8 1 2 . 1 3
P49222. 2 1 .6 2 1 .6 ? 6 .9 ? 50°
P49223 ? ? 26.4 7.0 55° 7.0 %
P49224 ? ? 18.4 2
P657 30.0 30.0 16 .3 3
P658 24.0 24.0 15.7 \ 2
P659 28.2 28.2 15.0 ' 3-4 85° 5.0
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in lateral profile with the ventral valves only faintly convex. The hinge­
line is straight and long and is the place of maximum width of the shell.
The cardinal angle is either slightly acute or a right-angle. The ventral 
interarea is long, low, apsacline and extends to the cardinal extremities 
of the valve. The dorsal interarea is nearly linear anacline and extends 
to the cardinal extremities of the valve (Pl.ll , fig. 4 ). Both inter­
areas are denticulate along the whole of their preserved lengths. The 
denticles number between 35 and 40 on each side of the umbo, or 6 per 2mm.
The external ornament is uniformly costellate with the rounded costellae 
measuring 1 to 1.5 per mm measured 10mm from the umbo, and increase by inter­
calation. Fine costellae are unknown. Faint concentric rugae are 
developed anteriorly on some specimens, particularly the lectotype P665 and 
the lectoparatype P666 (P1.13 , figs.IQ,l3).
A broad centrally placed delthyrium in the ventral valve is partially 
covered by a convex pseudodeltidium. The dorsal interarea is bisected by a 
broad notothyrium which is covered by a chilidium.
Interior of the ventral valve The ventral process is present in all 
available specimens. It is low, flat, narrow, slightly hollowed out along 
the mid-length and is projected anteriorly as a thin slender myophragm 
which longitudinally bisects the muscle field. The muscle field is sharply 
triangular in outline well impressed and probably flabellate anteriorly in 
larger specimens and extends about two-thirds of the length of the valve 
(PI. 13 , fig. 12 ). In smaller specimens the diductors do not appear to
be flabellate and occupy only one-third the length of the valve. No 
adductor scars are preserved on any of the available specimens. The lateral 
bounding ridges are strongly pustulose and sublinear. They diverge from 
each other at 50° to 70°, more commonly 50°, and extend for one-third of the 
length of the valve. The internal surface of the shell is pustulose, 
being coarsest postero-laterally to the muscle bounding ridges, in large 
specimens only.
Interior of the dorsal valve The cardinal process is bilobed, each lobe 
is relatively stout, disjunct and grooved posterodistally. A pair of blade­
like socket plates occur on either side of the cardinal process and diverge 
from the plane of commissure at 40°. Anteriorly the thickened area at the 
base of the cardinal process extends as a low round myophragm which 
projects anteriorly for one-third the length of the valve. A pair of 
pustulose muscle-bounding ridges diverge from the base of the cardinal 
process at a high angle and then curve anteriorly for a short distance
before merging with the floor of the valve. The adductor muscle scars 
are well impressed and are grooved but not pustulose. The rest of the 
interior surface of the valve is covered in pustules which are arranged in 
rows that parallel the costellate ornament.
Ontogeny
The transverse outline in medium sized specimens becomes semicircular to 
subquadrate in larger specimens. The length of the diductor muscle scars 
relative to the length of the valve increases with size and the muscle 
bounding ridges diverge from the umbo more narrowly.
Discussion
Chatterton (1973» p.6o) has compared Lepto strophia clarkei with L. alata 
and noted that L. alata is alate with the maximum width at the hingeline, 
and the dorsal muscle ridges of L. clarkei are turned forward distally.
Some corrections are needed. The outline of L, alata is not alwafys 
transverse or alate, contrary to Chapman (1903, p.69). The paralecto- 
types P666 and P1421 are in fact subquadrate, with the hingeline always 
the place of maximum width. In fact, L. affinilata (Gill) is much more 
alate than L. alata.
L. alata is much closer to L. plateia than L„ affinilata. It is suggested 
that L. alata arose from L. plateia developing a slightly more quadrate 
outline, narrower divergent muscle bounding ridges and relatively longer 
diductor muscle scars in the ventral valve, and losing fine costellae.
The interior of.the dorsal valve of L. alata has thinner more divergent 
socket plates and a longer dorsal median septum or myophragm than L. 
plateia.
✓The transverse, alate outline and extremely long flabellate diductor muscle 
scars of the ventral valve of L. affinilata serve to distinguish it from 
I. alata. . *
The generic assignment of L. alata to Protoleptostrophia by Gill (1948) is 
invalid because of the presence of socket plates in Leptostrophia alata. 
as pointed out by Talent (19 6 3, p.6 5).
Occurrence
L. alata is a variably common element of the benthos; it is occasionally 
found at loc.3, Hughes Quarry; loc.4, Section XII Parish of Yering and 
B23 near Tarrawarra, and Q.20, Ruddocks Quarry. It is abundant in the ' 
upper beds of the Humevale Formation at Mooroo^ark.
Range < ,
iEarly Lochkovian to Early Prag ian.
Leptostrophia affinilata (Gill)
(Piate 12, figs. 1-6; piate 13, figs. 1-9; 
Piate 14, figs. 1-10).
Synonymy
1949a Protoleptostrophia affinilata Gill, p.100-103, 
pi. II, fig.6; pi.Ili, figs. 19-22.
1962 Leptostrophia sp.affin. L, affinilata (Gill) -
Philip, p.211, pi.XXXII, fig.l. .
1963 Leptostrophia affinilata (Gill) - Talent, p.63-65,
pi.33, figs. 7-11; pi.34, figs. 1-14; pi.35, figs. 1-7.
?1974 Leptostrophia affinilata (Gill) - Savage, p.24, pi.7, 
figs. 21-25.
1978a Protoleptostrophia affinilata Gill - Harper and 
Boucot, p.75.
Holotype
Specimen P31921 (= G.S.V. 21724A), which is an internal mould of the 
ventral valve, designated by Gill (1949a, p.100) and illustrated (pi.II, 
fig.6, and pi.Ill, fig.22).
Paratype -
Specimen P49192 (= G.S.V. 21724B) which is an internal mould of the dorsal 
valve designated by Gill (1949a, p.101) and illustrated pi.Ill, fig.19).
Figured Specimens •
P49193-P49210, P49089, P4S099, P49100, P49186, P49291-2, P49295, P49332, 
P49414, P49186, GSV495-6, GSV502, GSV14239, GSV17193, GSV18221, GSV18241, 
GSV18252, GSV53729, GSV57749,
4 «
Type Locality .
G.23 Sandy's Creek, Parish of Nungatta.
Type Strata
Kilgower Member of the Tabberabbera Formation.
Diagnosis
Leptostrophia with alat<£ outline, 
c extend iiSc* ^rv\_£sV- ' |o lt\s_ l-fiXt-or
elongate and flabellate ventral diductor
muscle scars^ bounded by narrow triangular deeply impressed muscle bounding
ridges.
4 26 4A total of external and internal moulds of the ventral valve, and external 
4 .and internal moulds of the dorsal valve from the type locality. Internal 
and external moulds of the ventral valve and external and internal moulds 
of the dorsal valve from Hull Road, Mooroolhark are also included. The 
high percentage of ventral valves and the range of size
of specimens suggests some sorting of the valves prior to deposition at 
Tabberabbera oi* Lilydale.
Description
Exterior Shells are smaHto large, moderately transverse to alate in out­
line wi^h the length of the shell half the width irrespective of size, 
except for the very small ephebic specimens where the outline is quadrate 
and the length equals the width. Shells are very gently plano-convex to 
very slightly concavo-convex. The hingeline is long and straight and the 
place of maximum width of the shell. The cardinal angle is strongly acute, 
never a right angle. The ventral interarea is long low and apsacline and 
projects along the hingeline to the cardinal extremities of the shell. The 
dorsal interarea is very low and apparently extends to the cardinal extrem­
ities as a low ridge. Both interareas are denticulate along the whole of 
their preserved lehgths. The denticles number 35 to 40 on each flank of 
the valves, or measure 6 per 2 mm.
The external ornament is uniformly costellate with radial costellae measur­
ing 1.5 per mm 10 mm from umbo; fine costellae are unknown. Variably 
developed concentric rugae occur in some specimens, especially the paratype 
P49192 (PX. 13 , fig. 6 '
Interior of the ventral valve The,Ventral process is not found in ephebic 
specimens, but occurs in layer sized specimens, where it is well developed. 
Anteriorly it bifurcates into two faint ridges, becomes united anteriorly 
where it continues as a low myophragm or median septum. The septum bisects 
the diductor muscle field. The diductor muscle scars are broadly tri­
angular in outline, deeply impressed and extend anteriorly for between 
one-half and two-thirds of the length of the valve. Each half of the 
diductor muscle field becomes splayed out anteriorly into two to four 
separate lobes (P. 14, figs.1,3). The surface of the muscle field is often
striated radially but with no clear differentiation of the adductor muscle
Material
Measurements of some specimens of L. affinilata from Tabberabbera and Mooroòlbark
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P31921 •29.7 29.7 30.7 10.5
00 8.4 6 6
P49192 24.2 24.2 11.7 7.0 5.0
00
P49193 3 0 .6 3 0 .6 17.1 1 2 .0 25° 1 1 . 0 1 2 .0 6 5
P49194 18.8 18.8 7*7 5.3
00in 5.8 3 5
P49195 1 6 .0 16 „ 0 8 .0 5.3 55° 4.5 3 6
P49196 ? ? 15.8 10.0 • cn 0 0 13.0 6 ?
P49197 ? ? 17.5*' 2
P49198 32.5 32.5 16.4'• • 3-4
P49199 1 9 .0 1 9 .0 10.0 7.0 45° 6.5 4 6
P49200 1 0 .6 10.6 1 3 .0 10.8
00 3.8 2
P49201A 2 6 .9 26.9 20.1 6
P492(ìj(B 17.0 17.0 1 1 . 6
P49201C 10.0 10.0 6.9
P49202 15.0 1 5 .0 ? 5.7
00 4.1 4'
P49203 25.0 2 5 .0 15*0 8.0 55° 8.5 V 5
P49204 17.5 1 7 . 5 1 6 . 1 1 3 .6 4̂ 0 0 8.3 6
P49205 19 *0 19 .0 13*4 7.3
00tn 5.1 4 6
P49206 20.0 20.0 1 6 .0 6 .2
00tn 4.2 4
P49207 2 2 .6 2 2 .6 12.3 8.5 65° 1 8.8 1 6
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P49208 23.3 23.3 17.3 10.4 3 5 ° 5 . 3 6
P49209 . 2 1 . 6 2 1 . 6 9.0 5 . 3 C\ o o 5 . 3 4
P49210 2 7 . 2 2 7 , 2 11.7 8 . 8  '
oor- 1 0 . 8
P49089 10.4 10.4 8 . 6 2 . 0 55° 3.1 3.0 2 6
P49099 5.7 5.7 5.1 2 . 0
ooin 2 . 1 3.1 2
P49100 ? ? ? 9.0 5.1 25°
P49186 ? ? 18.4 1 0 . 0 . 43° 1 3 . 0 13 .0 6
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scars. The diductor muscle scars are hounded postero-laterally by two 
deeply impressed muscle oounding ridges which arise from near "the umbo of 
the valve and diverge at an angle of 30 to 50°. The internal surface 
is pustulose, except for the muscle scars and are coarsest postero—lateral 
to the muscle bounding ridges. They tend to be arranged in rows. Large 
specimens are impressed by radial striations in the anterior and lateral 
portions of the valve which correspond to the coarser costellae of the 
exterior.
Interior of the dorsal valve Two stout disjunct lobes of the cardinal 
process unite anteriorly. Thé lobes are slightly divergent with their 
attachment faces projected postero-laterally. A pair of thin small socket 
plates flank the cardinal process and diverge from the plane of commissure 
at about 40°. The cardinal process is supported by a well developed dorsal 
median septum which projects anteriorly for at least one-half the length 
of the valve. This dorsal septum bisects the adductor muscle scars which 
are delineated postero-laterally by strong curved muscle bounding ridges. 
The anterior boundary of each scar is gently curved (P1.13 fig# 5 The
internal surface of the valve is pustulose except for the muscle field and 
dorsal median septum, with the pustules radially arranged in rows.
Dimensions
Talent (19 6 3, p. 6 5) drew attention to the distorted nature of the speci­
mens from Sandy's Creek. For this reason he did not include any dimensions 
of the shell. Whilst the specimens from Sandy's Creek are distorted, some 
collatable and measurable data can be extracted. The width of the shell, 
degree of divergence of muscle bounding ridges and relation of length of 
the muscle scars to the length of the ventral valve and relation of length 
of the dorsal median septum to the length of the dorsal valve can be meas­
ured. . . , ~
Ontogeny
A small internal mould of the ventral valve has the sub-quadrate outline 
with maximum width at the hingeline and approximately equal to the length 
of the valve. In larger specimens a more transverse outline is developed 
with the length of the valve equal to one-half the width. In large speci­
mens a more alate outline appears. Chatterton (1973, p. 39) noted that 
small specimens of Leptostrophia clarkei had either a non-denticulate hinge
or in specimens about 9 nun vide, they extend for half the width. In 
L. affinilata this ontogenetic change is not seen. Specimens as small as 
5 mm wide, from Lilydale, have a completely denticulate hingeline. The 
length of the diductor muscle scars increases from three-fifths to three- 
quarters of the length of the valve and the flabelliform and striated did­
uctor scars are more impressed in larger specimens.
Discussion
Contrary to Gill (1949, p* 102) Leptostrophia affinilata is not close to 
L. alata. Gill stated that "the two species also have similar alate card­
inal angles and both possess a quadrilobate cardinal process”. Examination
_ rof holotype P3192 paratype P49192 and topotype material confirms the alate 
or mucronate outline of L. affinilata as later described by Talent (19 6 3, 
p. 6 5). However, L. alata is not alate, but quadrate in outline, even 
though the hingeline remains the place of maximum width. The quadrilobate 
cardinal process of Gill was correctly reinterpreted by Talent (op. cit,) 
to be bilobed. The outside lobes being socket plates and not lobes of the 
cardinal process. Gill also stated that L. affinilata lacked papillae 
along the ’’dental ridges" (= muscle bounding ridges). Examination of the 
holotype and topotypes on the same slab shows that the muscle bounding ridge 
of the ventral valve are "Papillose” or pustulose. Illustrations of 
L. affinilata from other localities at Sandy*sCreek, by Talent (19 6 3, pi. 33, 
figs. 9, 11; pi# 3^, figs. 2-6, 8, 9) confirm the papillose nature of the 
muscle bounding ridges. L. affinilata differs from L. alata internally by 
having much longer and less divergent muscle bounding ridges and diductor 
muscle scars, which are three-quarters of the length of the ventral valve. 
The dorsal median septum is likewise relatively longer in L. affinilata than 
L. jal̂ itii.
The ventral valve described and illustrated by Philip (19 6 2, p. 211,
pi. XXX11, fig. l) from the Boola Beds (Lochkovian) ofJTyers, as L. sp. aff.~ • \
L. affinilata is considered conspecific with L. affinilata. It has an 
alate outline, which has been broken, narrow divergent muscle bounding 
ridges and a triangular diductor muscle field projecting anteriorly for 
half the length of the valve. ' - ~ ' ' ■ ’’ ’ * .
The ventral valves described and illustrated by Savage (1974, p. 24, pi. 7, 
figs. 21-25) from the Maradana Shale (Lochkovian) of Manildra N.S.W., as 
L. affinilata are onlĵ  questionably assigned to L. affinilata because of
2 i
the morphological differences with that species. The Manildra form does 
not have an alate outline, hut instead appears to have an obtuse cardinal 
angle with maximum width anterior to the hingeline. Internally the muscle 
bounding ridges are more divergent and only extend anteriorly for' one- 
third of the length of the valve. The ventral valve figured by Savage 
(pi. 7, fig« 23-25) is identical to that illustrated by Talent (1965b, 
pi. 14, fig. 4) as Leptostrophia? sp. from Unit 3 of the Mount Ida Form­
ation (?Late Lochkovian) at Heathcote. No comparisons can be made of 
L. affinilata with Leptostrophia sp. cf. L. explanata (Sowerby) described 
by Philip (1962, p. 212, pi. XXX11, figs. 2-3) from the conglomerate phase 
of the Coopers Creek Formation'(?Late Lochkovian) south of Tyers Quarry, 
as the specimens are unfortunately lost. The species described by Shirley 
(1938, p. 468, pi. 41, figs. 7-9) as L. explanata from the Baton River Beds 
(Praguian) of New Zealand is close. All these occurrences have similar 
outline and form of the internals of the ventral valve. Namely a semi­
circular-subellipsoidal outline with the maximum width anterior to the 
hingeline, and highly divergent muscle bounding ridges (80° to 110°), 
enclosing postero-laterally, the triangular diductor muscle scars which 
do not project further than one-half of the distance to the anterior 
commissure of the valve. Chatterton (l973> P« 6l) has shown that diff­
erences in the angle of divergence of the muscle bounding ridges of the 
ventral valve of two populations of Leptostrophia clarkei from widely 
separated stratigraphic horizons is highly significant at the 99*91° 
level of significance. The•population from the base of the older Recep- 
taculites Limestone has moderately divergent muscle bounding ridges whilst 
that from the base of the younger Wai*oo Limestone has very wide divergent 
ridges. Chatterton has also indicated that L. clarkei arose from the older 
species L. affinilata and this strongly suggests the continuing phylogenetic 
trend of increasing divergence of these muscle bounding ridges in the early 
Devonian species of Leptostrophia from Australasia.
He also showed that L. clarkei has a longer diductor muscle scar and an 
alate and transverse outline, with the maximum width at the hingeline.
Allan (1935, p. 12-13, pi. 1, fig. 10; 1947, p. 439, pi. 6l, fig. 2)
described and illustrated Leptostrophia reeftonensis from Lankey’s Creek 
Reefton, New Zealand. Only the ventral valve of this species has been
described; the dorsal valve assigned by Allan (1935) was later shown by 
him (19 4 7) to belong to Maoristrophia neozelanica. The ventral valve of 
Leptostrophia reeftonensis is exceedingly close to L. affinilata. It has 
a very long diductor muscle field, with the muscle bounding ridges diverg­
ing from the umbo at 35°• Anteriorly it divides into 8 lobes. The outline 
is not well exposed but appears to be slightly alate with the maximum width 
at the hingeline (Allan 1947, pi. 6l, fig. 2). This species is in need of 
revision but dorsal valves need to be found before the affinities between 
L. affinilata and L. reeftonensis can be clarified.
The type species, L. magnifica from the Formation (Early Devonian) of 
North America, has a similar shaped ventral diductor muscle field to 
E* inilata COrtd. lacks a parvicostellate ornament, as do all North American 
species of Leptostrophia.
Occurrence
Leptostrophia affinilata is common at the type locality, 9.2 3, Sandy*s
Creek, Tabberabbera, and is also occasionally found at G.24, G.25, loc.
74 and loc. 75, upstream from the type locality. All these localities
occur in the Kilgower Member of the Tabberabbera Formation (Talent, 19 6 3).
The species is rarely found in the conglomerate phase of the Coopers Creek
Formation (loc. 3 6) near Tyers Quarry Gippsland (Philip, 19 6 2). It is
common in the upper parts of the Humevale Formation at G.l, Hull Road,
G.2, Wilson* s Quarry, and G„9., Mitchells Paddock, Lilydale, at G.13,
G100 *Hull Road, and Taylor*s Road Mooroolbark. . ' ' It is a rare com­
ponent , r ■
" in the slumped beds of the Broadford Conglomerate Member at Strath 
Creek, and Norton Gully Sandstone, Loyola.
Range
a  1 \ 1 .Early Devonian (Late Lochkovian to Early Zlicb ovian).
Phylogeny of Australasian species of Leptostrophia.
Fig.106 outlines a suggested phylogeny Lor the seven known species of 
Leptostrophia so far determined from Late Silurian to Early Devonian of 
Australia and New Zealand. The oldest known species is L. plateia from 
the Florence Quartzite of Tasmania, the Clonbinane Sandstone of the Hume- 
vale Formation and Mclvor Formation of central Victoria; all of Ludlovian
age.
-  -  /
Fig. 106 suggested phylogeny of Australasian species of Leptostrophia.
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Two phylogenetic trends are apparent:
1. An outline of the shell which changes from subellipsoidal 
to transverse
2, An overall increase in the relative length of the diductor 
muscle scars of the ventral valve coupled with a narrowing of 
the angle between the muscle bounding ridges.
These trends occur in the lineage of L. plateia. L. alata, and L. affin­
ilata. The final stages of the evolution of this lineage from L. affin­
ilata to L. clarkei sees a return to the subellipsoidal outline and 
shorter, wider muscle bounding ridges. A recapitulation of features 
common to the ancestral species of this lineage as expressed in L. clarkei 
is not uncommon in lineages undergoing final stages of their evolution, 
prior to extinction.
t
Genus Cymostrophia Caster, 1939
Type Species Leptaena stephani Barrande 1848, p. 230, 
pi. XX, fig. 7.
Synonymy
1939 Cymostrophia Caster, p. 39.
1948 Corrugate11a Khalfin , p. 148,
19 53 Cymostrophia Caster - Williams, p. 39*
i960 Cymostrophia Caster -.Kulkov, p. 437.
1963 Cymostrophia Caster - Kulkov, p. 43.
1965 Cymostrophia Caster - Williams, p. H395
1967 Cymostrophia Caster - Havlicek, p. 126.
Diagnos is
Shell moderate to large, wider than long.usually with a productid out­
line; a sharply deflected trail forms posterodorsally; ornamentation 
parvicostellate usually with strong transverse wrinkles conspicuously 
developed on the discs of both valves. Ventral muscle field large, sub­
triangular, central oval adductor scar surrounded by large flabellate 
diductor scars, bounded posterolaterally by stout ridges., Myophragm div­
ides muscle field into two,. Interior of dorsal valve with short strong 
cardinal process directed posterolaterally, with dorsal muscle field bound­
ed posterolaterally by ridges and bisected by a median ridge; a high thin 
median septum projects anteriorly in front of the muscle field.
Discussion , . >
The above diagnosis is emended from jHavlicek (19 6 7, p. 126). The principA^ 
<o( rt<\ t. i s £*< Ct-tj h0 s i s
differences/^-ie in the use of microcostellae rather than capillae; ard
a icvcC . o.V\ the productid outline
and So hau d\ i yn pc(f-tftA Cc *
described for the Bohemian species^ Further I support Chatterton’s (1973» 
p. 41) contention that the presence of a curved or flat pseudodeltidium 
is not of generic significance.
Havlicek (op. cit.) relegated the development of transverse rugae to a 
species character, because he noted its variable, development ranging from
-s ilX «./
well developed in Cymostrophia stephani to its absence in £« convoluta 
(Barrande) and C. translata (Barrande).. Chatterton (1973) also demon­
strated its variable development (cf. Chatterton, 1973» pi# 7, figs. 6-8, 
with pi. 7, figs. 17, 21, 22). Further I have noticed that the early 
occurrences of C_. euglyphoides at Ruddocks Quarry are not sculptured with 
well developed rugae^ ciwc( / s h o^r tb 11/iqS .
Transverse rugae are also reported in ' :
- , a new genus here at Lilydale which I have named as
Pterostrophia. Even allowing for its variable development, I would support 
the hypothesis that Megastrophia. Cymostrophia and Pterostrophia are 
closely related.
2 2 0
Cymostrophia euglyphoides (Chapman)
(Plate 15, figs. 1-8, Plate 16, figs. 1-12, 14, 15)
Synonymy
1903 Strophonella euglyphoides Chapman 
p.71-72, pi.XI, figs. 3-6.
1907 Strophonella euglyphoides Chapman 
- Chapman p.239 (name only).
1940 Strophonella euglyphoides Chapman - 
Gill, p.255 (name only).
1940 Strophonella euglyphoides Chapman - 
Gill, p.256 (name only). ‘
1963 Cymostrophia bellarugosa Talent, 
p. 65, pi. 35, figs. 8-15.
1965a Strophonella euglyphoides Chapman -
- Talent, p. 29 (name only).
1973 Cymostrophia euglyphoides (Chapman) 
- Chatterton, p. 41 (name only).
1978a Costistrophonella euglyphoides (Chapman) 
Harper and Boucot, p.100.
Lectotype (designated .
Specimen P694B which is an internal mould of the ventral valve and figured 
by Chapman (1903, pi. XII, fig.4). -
Paralectotype (designated k'bf̂ 'A)
P694A, internal mould of ventral valve. •
Figured specimens
P678-680, P49287, P49418A, P49418B, P49419-22, P49424, P49446, p49460, 
P49481-3, and P49485-6.
Type Locality
Hughes Quarry, north of Lilydale (G.3 of Gill, 1940).
Type Strata -
Humevale Formation.
Material -
A total of 31 specimens, including 5 external and 11 internal moulds of the
60
55
50
45
40
i?
i)
35
30
25
20
15
10
Fig. 107 Hw ! L Cymosfrophia eugfyphoides (Chapman)
«
fee to ty p e — * o
*
$
e
X
9
&
X
»
A
L • Li/v Of Ldv plus Id o
k Spue ¡mens from Lee. 0 . 20
0 Specimens from Lee. S J
X Specimens from Lee. O J
• Specimens from Loc. 0.100
x
1. i j - i i- - i 1 i ___ i __i_____ j____ _i i i_____ l____ I_____ I-------- l _ L j _ — _l _— __I —
5 10 15 2 0 25 30 35 4 0
L (mm)
Measurements of some specimens of Cymostrophia euglyphoides from localities in
Lilydale-Mooroolbark area
Registered
Number
i
Hw Mw L w Ldv Ldn Lmf Wmf Lms Hd m £ s t Lms Hn Wn
Cost.
per
mm
Micro.
per
mm
Micro, 
per . 
cost.
Leetotype
i
P694B 48.7 48.7 22.7 11.8 10.5 8.0
ì
4 5 . 9
P678 ' 42.4 42.4 21.5 16.0 6.0 8.0 5
P679 43.4 43.4 19.1 13*0 5.7 10,4 6
P680 11.1 11.1 8.7 5.1
P49287 ?44.0 744.0 17.4 17.4 7.2 9.4 4 4 8
P49418g ?46.6 746.6 18.4 11.5 10.6 6.4 4 4 8
P49419 ?52.8 752.8 20.9 10.7 8.5 12.0 4
P49420 39.6 39.6 19.6 • 4 5 9
P49421 20.4 20.4 14.1 , ♦ 4 5 10
P49422^ 19.1 I9.I 15.6 - 6.3 140° 5 5 9
P49424 34.6 54.6 21.0 16.0 4 4 8
P49446 32.4 32.4 19.7 16.2 8.3 12.2 8.3 4
P49460 37.2 37.2 21.0 9.3 6.3 10.0 6.3 1.1 2.0
P49481 ? ? ? ? 20.2 20.5
P49482 ?34.0 ?34.0 18.0 9.0 6.5 11.5 6.5
P49483 . ? ? ? ? 15.5 20*. 0
P49485 ?43.3 ?43.3 21.6 10.6 7.5 9.1 7.5 4 4 7
P49486 ? ? 28.0 12.0 4 5 9
ventral valve, and 6 external and h internal moulds of the dorsal valve 
from G. 100. The type locality has only yielded a single internal mould 
of the ventral valve.
Description
Exterior The shells are large, attaining a width of over 54 mm, alate, 
much wider than long and strongly concavo convex. The antera-lateral 
portions of the shell are convex rendering the hinge margin particularly 
at the cardinal extremities concave. The maximum width is always at the 
hingeline. The shells are divided into a visceral disc and a trail. The 
visceral disc is only gently convex, with sudden convexity anterolateral 
to the disc producing the trail. The ornament is parvicostellate with 
7 to 9 microcostellae or lirae separating strong rounded costellae meas­
ured 10 mm from the umbo. Microcostellae measure 5 to 7 per mm and the 
costellae 10 to 12 per cm. Wavy concentric or transverse interrupted 
rugae are present between the costellae.
The rugae are not found on the trails, but are restricted to the visceral 
disc and the cardinal extremities of the shell. Rugae are not pronounced 
in specimen P49287 from low in the Humevale Formation. Microcostellae 
increase by intercalation, and new costellae suddenly appear by expansion 
of one of the micro-costellae not always mid way between two costellae.
The interarea of the ventral.valve is low, anacline, denticulate and extends 
to the cardinal extremities of the valve. Delthyrium covered in upper 
half by a flat pseudodeltidium, especially in specimen P 679 . Width of 
the delthyrium is about twice the height. The hingeline is denticulate 
for about half its length. The interarea of the dorsal valve is low, 
hypercline and extends to the cardinal extremities of the valve. Noto- 
thyrium covered by a chilidium.
Interior of the ventral valve The cardinal process pits are prominent and 
separated by a ventral process. Teeth are not obvious. The inner edges 
of the delthyrium are supported by thickened plate-like structures which 
diverge anteriorly at the same angle as the delthyrium. These are remin- 
isient of the structures described by Chatterton (l973> P* 38) for £. 
dickinsi. They are illustrated in PI. 15 , fig s 1-2 herein.
The muscle field is deeply impressed. It is subcircular to subellipsoidal 
in outline with the width one and a half times the length as in P49446 
(PI. 16 , fig. 4 ). The maximum width of the diductor scars is at their 
midlength. The adductor scars are obviously impressed and may be raised 
or supported by a small median ridge posteriorly. This median ridge div­
ides the adductors posteriorly. The diductor muscle scars are much larger 
and completely surround the adductors. These diductor scars are surrounded 
laterally and anteriorly by strong arcuate muscle-bounding ridges, anter­
iorly these ridges may be divided by a low posteriorly projecting myophragm 
which originates at the midlength of the muscle field. The transverse 
rugae are not impressed in the ventral interiors, although the costellae 
are variably impressed.
Interior of the dorsal valve Known only from two specimens P49422B and 
P49418A, The cardinal process is bilobed, with each lobe diverging from 
each other at about 40°. The lobes are circular in cross section P494l8a,
PI* 16 , fig* KT ). A pair of blade-like socket ridges diverge from the 
umbo at approximately 140°. A low broad myophragm supports the cardinal 
process and extends enteriorly for one-third of the length of the valve. 
Adductor scars are only faintly impressed and flank the low myo.phragm.
Discussion
The presence of transverse rugae, shape and outline of the shell and the 
subellipsoidal ventral diductor muscle field serves to undoubtedly place 
£. euglyphoides into the genus Cymostrophia and not to Strophonella as had 
earlier been the custom.
£. cresswelli from the uppermost beds of the Humevale Formation and Deep 
Creek Limestone (Early Prag ian) has a more triangular ventral adductor 
muscle field, more microcostellae per mm, is much smaller and lacks the 
subtriangular outline of £. euglyphoides.
<C. dickinsi from the Receptaculites Limestone of the Taemas district (?Zlich- 
ovian) differs from £. eyglyphoides in not having such a sharply deflected 
tail, and fewer microcostellae per mm. In many other respects they are 
so similar, particularly in shape of the muscle field, maximum size and 
internals of the dorsal valve, that they are probably closely related.
£. multicostella from the base of the Receptaculites Limestone is easily
distinguished from C_. euglyphoides because of the much higher number of 
costellae per cm. Like £. dickinsi t £. multicoste11a lacks a sharply- 
deflected tail.
The concept of C. euglyphoides as given herein includes the Tabberabberan 
form earlier described as £. bellarugosa by Talent (1963). It is apparent 
from Talent’s description that bellarugosa is very close to £. eugly­
phoides: it is described as being mucronate, wider than long and having 12
to 13 microcostellae per mm, and in shape of muscle field and ventral 
process. Dorsal valves unknown. The only difference is the slightly 
fewer microcostellae per mm, ¿n £. euglyphoides which has 9 - 1 0  per mm.
C. euglyphoides differs from the type species C. stephani from the Kone- 
prusy Limestone of Czechoslovakia, by the latters having a much larger 
and rounder ventral muscle field which almost extends to the anterior edge 
of the visceral disc; a more "productid" outline and lacking a sharply 
deflected trail. The form described and illustrated by Shirley (1938, 
p. 469-70, pi. XL1, figs. 11, 12) as £. stephani from the Baton River 
Beds, New Zealand is not as close to <C. stephani from Europe as Shirley 
indicated (cf. Havlicek, 1967, p. 127-8, pi. XX111, figs. 1-4, 10-12).
It appears to be closer to either £. euglyphoides or £. dickinsi than to 
C. stephani, but a decision rests on an awaited redescription of the New 
Zealand form.
Occurrence
C. euglyphoides is not found in sandy facies of Heathcote. It is a rare 
to occasional species in the muddy facies of Lilydale and Tabberabbera. It 
is rarely found at Ruddocks Quarry (G.20) Lilydale, and Hughes Quarry 
Lilydale (G.3). It is occasionally found at'Flowerfield Quarry (G.4) 
Lilydale, Hull Road, Mooroolbark (G.13) and Williams Road, Mooroolbark 
(G.lOO). All these occurrences are in the Humevale Formation. It is also 
occasional at the localities 35 and 50 of the Kilgower Member of the 
Tabberabbera Formation at Tabberabbera, eastern Victoria.
Range
*Early ;Lochkovian to'Late* Prag ian t )or Early Zlichovian.
2
Cymostrophia cresswelli (Chapman)
(Plate 16 , fig'. 13 , Plate 17-, figs. 1-22, 24-25).
Synonymy
? 1903 Plectambonites transversalis Wahlenberg - 
Chapman, p. 72 - 73«
1903 Plectambonites cresswelli Chapman, p. 73 - 74. 
pi. XI, figs. 8 - 10.
? 1941 Plectambonites transversalis Wahlenberg - 
Gill, p. 153 (name only).
1973 Cymostrophia cresswelli (Chapman) - Chatterton, 
p. 41 (name only). *
Lectotype
P669 and counterpart P670 which are external mould and cast of the ventral 
valve is selected as the lectotype. They were originally figured by 
Chapman (1903, pi. XI, figs. 8 - 10).
Figured specimens
P49417, P49428, P49433-6, P49442, P49444, P49457, P49461, P49463, P49465-6, 
P49484 A & B and P49488.
Type locality
Deep CteeiP^^even miles (approx, eleven km)* south west of Walhalla, 
Gippsland, Victoria.
Type strata
Deep Creek Limestone. (= Toongabbie Limestone).
Material
A total of 35 specimens including one external mould and cast of the ventral 
valve from the type locality. It is well represented at Williams Road, 
Mooroolbark, where 11 external and 7 internal moulds of the ventral valve,
12 external and one internal mould of the dorsal valve and two internal 
moulds of articulated specimens are found. The subequal number of ventral 
and dorsal valves from this latter locality suggests little sorting prior 
to deposition.
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Table of measurements for some 
specimens of Cymostrophis cresswelli 
from Walhalla, and Mooroolbark.
Registered
Number Hw Mw L w Ldv Ldn
(v)
Lmf
(v) (v) 
Wmf ¿Mf
(v)
Lms
dent.
per
rnm
Waf Laf Lms Hd
Cost. 
Wd per
cm
Micro.
per
mm
Micro.
per
cost.
Lectotype
P 699 9.0 9.0 6.3 ? 8 7-10 12-18
P 49417 15.4 15.4 7.9 2.8 5-7 11 20
P 49418 15.2 15.2 8.0 4.5 5.4 5.4 65° 5.4 * 8 10 14
P 49433 17.4 17.4 8.7 3.7 1.0 1.0 5 10 20
P 49434 16.4 16.4 9-0 5.0 6-7 11 21
P 49435 19.5 19.5 8.3 ' 6.7 6.1 6.1
OO 4.3 -
P 49436 18.7 18.7 7.8 3.1 6 7 12
P 49442 17.0 17.0 8.9 . 3.2* 5.7 4.8
00'sO 3.1
P 49444 17.2 17.2 7.5 3.8 6.6 6.3
0000 3.2 4 8 11 14
P 49457 16.0 16.0 9.5 6.7 6.8 5.6 0 0 3.8 4
P 49461 17.2 17.2 7.7 3.1 8 8 11
P 49463 15.7 15.7 8.0 3.8 6 9 18
P 49465 17.2 17.2 10.7 5.4 8
P 49466 20.8 20.8 8.4 2.3 3.3 3.3 6.2
P 49484Ĵd ? ? 9.6 9.6 5.0 7.6 5.7 CT
\ 0 0 7.6 4.0 4.0 7.6 6 8 12
P 49488 ? ? 10.0 10.0 ? 6.5 7.0
00VO 3.6 3.9 3.5 5.2
to
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Description
Exterior The shells are small to medium sized for the genus, only attaining 
a maximum width of 21 mm. They are alate, much wider than long and almost 
plano-convex to slightly coneavoconvex. The anterolateral portions of the 
shell are convex. The maximum width is always at the hingeline. The shells 
are divided into a visceral disc and a trail. The visceral disc is almost 
flat, and its anterior margin is marked by a sudden convexity producing 
the trail. The trail projects dorsally either at a right angle or in spec- 
iman P49436 it projects posteriorly making an angle of 100°. The ornament 
is,parvicostellate with costellae numbering 6 to 8 per cm measured at the 
anterior edge of the visceral disc or 10 mm from the umbo. The micro- 
costellae measure 9 to 11 per mm with 14 to 21 between each costella.
Wavy concentric or transverse rugae are very well developed over the 
visceral disc from the umbo to its anterior margin, the costellae interrupt 
these rugae. The rugae are not found on the trails,but are restricted to 
the visceral disc. The rugae are very pronounced.
The microcostellae increase by intercalation and new costellae suddenly 
appear by expansion of one of the microcostellae midway between two cost­
ellae. The interarea of the ventral valve is low anacline and extends as 
a low ridge to the cardinal extremities of the valve. The interarea is 
denticulate for two-thirds of its length to the cardinal extremities, the 
denticles number about 4 per mm. The delthyrium is low, triangular and 
apparently covered by a psepdodeltidium. The interarea of the dorsal valve 
is low, hypercline and extends to the cardinal extremities of the valve.
It is denticulate for approximately two-thirds of its length. The nothy- 
rium is low, about twice as wide at the base as its height. Nature of the 
chilidium unknown.
Interior of the ventral valve The cardinal process pits are prominent and 
separated by a ventral process, particularly in P49435, and P49457( see 
PI. 17 9 figs.3,20}. The muscle field is deeply impressed triangular and 
extends and diverges anteriorly for two-thirds of the length of the visceral 
disc. The diductor muscle scars are large, gently striated and flank the 
adductor scars laterally, anteriorly they bifurcate giving a slightly 
flabellate appearance (see P1.17,Figs.10,15,1^. The adductor scars orig­
inate anterior to the ventral process as a deeply impressed triangular 
pad extending to the midlength of the ventral muscle field. It is vary-
Q Q Q, C* fc*? '-J
ingly striated particularly in P49488 (see PI. 17 , fig. 14 ). The adductor 
scars are divided by a thin median myophragm which broadens abruptly on 
reaching the anterior edge of the adductor field, and extends as a broad 
rounded myophragm for the length of the ventral muscle field. The did- 
uctors surround the adductor muscle scars and are themselves flanked later­
ally by a pair of divergent muscle bounding ridges. These ridges diverge 
from the umbo between 60° to 80°. The maximum width of the muscle field 
is anterior to the midlength of the field. The transverse rugae, costellae 
and microcostellae are impressed in the ventral interiors of the valve.
This is particularly so on and adjacent to the trail. Surface of the 
visceral disc is sculptured with pseudopunctae. No pattern for their 
distribution is apparent.
* P49484B and P49488
Interior of the dorsal valve Known only fromt-we. specimen,: *. The
cardinal process is bilobed, with each lobe diverging from each other at 
about 50°. A pair of socket ridges diverge initially from the dorsal umbo 
at about 140°. Anteriorly they continue or support curved muscle bounding 
ridges which project anteriorly for about one-third of the length of vis­
ceral disc. A thin myophragm supports the cardinal process and extends 
anteriorly almost to the anterior edge of the visceral disc. The adductor 
muscle scars are faintly impressed and flank the myophragm. They are 
bounded laterally by the muscle bounding ridges.
Discussion * •
Cymostrophia cresswelli was originally described as Plectambonites cress- 
welli by Chapman (1903) from an external cast and mould of the ventral 
valve from Deep Creek Limestone in Gippsland. I have examined the speci­
mens and have compared them with population from Mooroolbark. There are 
no observable differences (seep.&2_6>; and text fig . 108), except that 
it is a smaller specimen than those from Mooroolbark.
For comparisons with other known south eastern Australian species see 
under discussion of £. euglyphoides.
Occurrence
Known from two widely separated localities in the Melbourne Trough, at 
Williams Rajod Mooroolbark, in the Humevale Formation, and in the Deep 
Creek Limestone at Deep Creek, 11 km southwest of Walhalla.
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Range
’LateT Lochkovian-Pra^T.ian.
Comments on a suggested phylogeny of Cymostrophia
Text Fig.l08a illustrates a suggested phylogeny for the known south­
eastern Australian species of Cymostrophia« One discernible trend is for 
an increase in the number of costellae and microcostellae per mm, early 
species - (3. euglyphoides has 5 microcostellae per mm, and four costellae 
per mm (Ruddocks Quarry). Specimens from much higher in the sequence still 
have 5 microcostellae per mm and 4 costellae per centimetre, but more 
of population has up to 8 costellae per centimetre and 8 microcostellae 
per mm. This trend is continued in C_. cressweHi and _C. dickinsi with 
marked increase in costellae in C. multicostella.
Genus Pterostrophia gen. nov.
w o
Type species
Pterostrophia carinatus sp. nov.
Diagnosis
Shell moderate size, subcircular, wider than long with a high sharply 
deflected trail; ornamentation parvicostellate with interrupted trans­
verse rugae on the discs of both valves. Interior of the ventral valve 
with wide divergent short adminicula and large triangular, flabellate 
muscle field; interior of dorsal valve with disjunct bilobed cardinal 
process.
Discussion
The large splayed flabellate diductor muscle scars, absence of a median 
myophragm or septum, and presence of short divergent adminicula serve to 
distinguish Pterostrophia from Cymostrophia and Megastrophia. Pterostro­
phia may be allied closer to Crinistrophia and Papillostrophia rather than 
the Megastrophia-Cymostrophia lineage, on account of the presence of 
adminicula, a feature which is normally absent from Devonian stropheodont- 
ids. On the other hand the external mould of the ventral valve of Ptero­
strophia reveals the typical transverse rugae and parvicostellate ornam­
entation, taken by many authors to be characters of generic importance.
It seems feasible to place Pterostrophia closer to Havlicek*s (1967)
. . . . . . it :Crinistrophia-Papillostrophia lineage and may have been the forerunner of. • M
these latter two genera. Further supporting evidence is found in the gross 
similarities of the ventral muscle field.
P. carinatus is the only species assigned to*Pterostrophia.
Pterostrophia carinatus sp. nov.
(Plate 16 , figs. 16,17 , Plate 18 , figsJL-17 ).
Diagnosis ^
Pterostrophia with a sharply defined narrow fold on the trail and lying 
on the midline of the shell.
Holotype
Specimen P14747A which is an internal mould of the ventral valve and fig­
ured herein , PI. 18 , figs. 1-3 • Counterpart P14747B is an external 
mould of the ventral valve.
Figured specimens
P49432, P49441, P49452, P49453, P49456, P49489, and P49493-8,
Type locality
Hull RoadjMooroolhark (G.13) of Gill (1940).
Type strata
Humevale Formation.
Material
A total of 14 specimens are known, including the external and internal 
mould of the ventral valve , from the type locality. 12 specimens comp­
rising 7 internal moulds and 3 external moulds of the ventral valve and 
1 internal and 1 external mould of the dorsal valve are known from Williams 
Hoad, Mooroolbark.
Description '
Exterior The shells are moderately large, attaining a width of over 
49 mm. They have a very slightly alate cardinal extremities, are wider than 
long, and gently concavoconvex. The anterolateral portions of the shell 
are markedly convex producing a sharply deflected trail. This renders the 
posterolateral portions of the shell concave. The shells are divided into 
a visceral disc and a trail. The visceral disc is only gently convex, and 
subcircular to subquadrate in outline. The ornament is parvicostellate 
with costellae numbering 6 to 8 per cm. The microcostellae measure 8 to 10
Registered
Number Hw Mw L w Ldv
Holotype 
P 14747 35.5 35.5 19.7
P 14748 35.5 35.5 19.7
P 49432 38.7 38.7 24.2
P 49431 ? ? 21.3
P 49452 ?37.0?37.0 ?
P 49453 47.0 47.0 24.8
P 49456 28.0 28.0 I60O
P 49489 36.0 36.0 23.8
P 49493 31.0 31.0 21.8 *
P 49494 25o6 25.6 17.1
P 49495 49.8 49.8 27.1
P 49496 37.5 37.5 24.5
P 49497 30.0 30.0 21.0
P 49498 37.2 37.2 24.0
Table of measurements of so 
specimens of Pterostrophia 
carinatus sp.nov.
Ldn
M
Ldp
(v)
Wf
(v)
Hf
M
Wdf
M
Ldf
16.1 4.1 4.2 3.8 15.5 16.6
16.1 4.2 3.8
13.5 3.1. 4.3 3.0 19.0 17.4
13.0 ? ?
? ? ?
22.1 ? ? 22.0 19.7
9 ? ? 15.8 14.0
?
17.3' 1.5 7.2 4.7 21.8 19.5
8.0
20.8 9.4 6.0
22.6 2.0 16.7 17.6
10.4 1.5 18.0 14.5
14.4 5.2 4.5
me
wWaf
M
Laf
(v)
Wvd Ldh
dent
per
mm
4.7 7.5 23.2 20.4 4-2
5.0 7.0 24.3 24.5 4-2
? '?
? - ?
5.6 10.0 23.5
5.9 8.0
3.4 4.8 18.0 21.1 4
(d)
Laf
(d)
Waf
Cost
per
mm
.Micro.
per
mm
Micr
per
cost
8 8 10
8 6 8
4.1 5o9 6 10 15
5o7 5.7 8 8 16
8 ? ?
10 ? ?
8 6 10
tv3
per mm with 10 to 15 microcostellae per costella. These measurements are 
taken 10 mm from the umbo where possible. Slight wavy concentric or trans­
verse rugae are very well developed over the visceral disc particularly 
near the umbonal region of the shell, becoming fainter towards the anter­
ior margin. No rugae are found on the trails.
The microcostellae:. increase by intercalation and costellae appear by the 
sudden expansion of one of the microcostellae midway between two costellae.
Th£ ventral interarea is low, anacline, denticulate and extends as a low 
ridge to the cardinal extremities of the valve. The hingeline is dentic­
ulate for two-thirds of its length; flanking the delthyrium the denticles 
number 4 per mm but laterally they increase in size and number only 2 per 
mm at their lateral extremity. Apex of the delthyrium is covered by a flat 
pseudodeltidium. The interarea of the dorsal valve is low, hypercline, 
denticulate and extends to the cardinal extremities of the valve.
Interior of the ventral valve The delthyrium of the holotype P14747 is 
supported by widely divergent and short dental plates (PI. 18 , figs.1-3 ). 
The cardinal process pits are prominent and separated by a ventral process. 
The ventral muscle field is deeply impressed in the holotype but is much 
less so in other specimens examined. It occupies nearly all the area 
covered by the visceral disc. Immediately anterior to the ventral process 
is the oval adductor muscle field, longitudinally grooved, and extends 
anteriorly for one-third of the length of the visceral disc. A pair of 
large flabellate and striate diductor muscle scars diverge anteriorly from 
the ventral process at about 90°. They almost completely surround the 
adductor field and cover most of the visceral disc. The maximum width of 
the diductor scars is anterior to their midlength. They are bounded by 
shallow muscle bounding ridges. Numerous pallial trunks may be seen 
extending from the anterior and anterolateral portions of the diductor 
scars of the holotype P14747 (PI. 18 , fig. 3 ). They branch towards
the anterior margin and join moderately impressed setal grooves distally. 
Interior of the valve is also sculptured with postules. These are antero­
lateral to the muscle field. They are largest adjacent to the muscle 
bounding ridges.
Interior of the dorsal valve Confined to an incomplete specimen, P49496.
2 r* ,1*;r
Some evidence of a bilobed disjmict cardinal process, with each lobe 
diverging at about 40°. A pair of suboval faintly impressed adductor 
muscle scars lie in the posteromedian portion of the valve and flanking 
a low broad median groove (P1.18 , fig. 7 ).
Discussion
See under discussion of genus.
Occurrence
£3,3,4,5,7,13,2$,>73,74,87 and 100'of the L'ilydale-Mooroolbark district, 
and also from Loyola.
Range
; , Prac Ian.‘ ■
2 OO
(ex# Strophonellinae Caster, 1939» P* 98-99» nom. trans. 
Sokolskaya, i960, p. 215-216, Havlicek, 1967, p. 177).
Diagnosis
The diagnosis of Havlicek (1967, p. 177) is provisionally accepted. 
Discussion
Williams (1965, P.H400) assigned Amphistrophia, to the subfamily 
Douvillininae Caster, 1939» of the family Stropheodontidae Caster, 1939* 
Havlicek (1967, p. 177) reassigned Amphistrophia to the Strophonellidae 
on the basis of the dorsal interiors, noting that Amphistrophia lacks the 
pair of submedian ridges or plate $ of.the dorsal valve, so typical for the 
Douvillininae. I concur with Havlicek and accept the validity of the 
Strophonellidae as outlined by him. Genera provisionally included in the 
Strophonellidae are as follows;
Williams, 1950; Strophonella Hall, 1879» StrophoneHites 
Havlicek, 1967; Amphistrophia Hall and Clarke, 1892.
Range
Early Silurian (Llandovery) to Early Devonian (Zlichovian).
Family Strophonellidae Caster, 1939
«pó ‘0
Type species
Strophomena semifasciata Hall 1863, p. 210, by subsequent designation of 
Hall and Clarke (1892, p. 291).
Synonymy
1879 Strophonella Hall, p. 153.
1892 Strophonella Hall - Hall and Clarke, p. 290 - 293*
»1914 Strophoprion Twenhofel, p. 25; type species 
Brachyprion geniculatum Shaler 1865, p. 63.
1939 Strophonella Hall - Caster p. 107 - 109*
1953 Strophonella Hall - Williams, p. 48.
1965 Strophonella Hall - Williams, p.H397.
1967 Strophonella Hall - Havlicek, p. 177 - 8.
Diagnosis
Shell medium to large, resupinate>with parvicostellate ornamentation be­
coming costellate in later forms. Hingeline denticulate, for one-quarter 
to half the length, ventral muscle field, circular to subquadrate ; semi­
flabellate diductors surround the spindle or oval shaped adductor scar. 
Ponduons bilobed cardinal process directed ventrally to posteroventrally. 
Socket plates are present and are widely divergent.
Discussion
The above diagnosis is a slight modification to the one given earlier 
by Havlicek (1967, p. 177).
Two species of Strophonella are known from the Silurian-Devonian of south 
eastern Australia. australiensis Gill, is known from the Ludlovian 
to ?Pridolian aged Florence Quartzite of the Dundas Trough, Tasmania.
S. gippslandica Philip is known from the Humevale Formation of Kinglake, 
Lilydale and Christmas Hills; Boola Beds near Tyers and Unit 3 of the 
Mount Ida Formation at Heathcote.
Genus Strophonella Hall, 1879
Strophonella gippslandica Philip, 1962
(Plate 14 , figs.11-16)
Synonymy
1962 Strophonella gippslandica Philip 
p. 212-213, pi. XXX11, figs. 4, 5.
1965ft Strophonella manta Talent, p. 29, pi. 5, 
fig. 10; pi. 13, figs. 5, 6.
1978a Quasis-trophonella gippslandica (Philip) - 
* Harper and Boucot, p. 99*<
1978a?Costistrophonella manta (Talent) - 
Harper and Boucot, p. 100.
Diagnosis
Large, gently resupinate Strophonella with a large ventral muscle field, 
and widely spaced radial costellae.
Holotype ‘
MUGD 3450, which is an internal mould of the ventral valve, figured by 
Philip 1962, pi. XXX11, fig. 4̂  Unfortunately lost.
Paratype
MUGD 3451, which is an internal mould of the ventral valve, figured by 
Philip 1962, pi. XXX11, fig.5; Unfortunately lost.
*
Type locality '
Loc. 47, Tyers, Parish of Boola.
Type strata ‘
Boola Beds.
Material
An extremely rare species of the benthos, only eight specimens are known 
from such widely scattered localities as Heathcote (3), Collins Quarry, 
Kinglake (2) Tyers (2) and Christmas Hills (l).
9 9 9C <j j
Description
Exterior Shells are large, wider than long, with the maximum width equal 
to, or slightly anterior to the hingeline, rendering the cardinal extrem­
ities rounded or a right angle. The shells are gently concavo- convex 
and produce a tonguing of the anterior margin of the ventral valve in some 
specimens from Heathcote (PI, 14 9 fig. 11 ). The ventral valve is strongly
concave in lateral profile with maximum convexity anterior to the mid 
length of the valve. The interarea of the ventral valve is low, anacline 
and extends to>the cardinal extremities of the valve. It is also dentic­
ulate for about half the length of the valve, the denticles only reaching 
half the height of the interarea. Pseudo-deltidium and delthyrium not 
observed. The interarea of the dorsal valve is low, hypercline extends 
to the cardinal extremities of the valve, and denticulate for about half 
the length. Notothyrium is covered by a thick chilidium.
Exterior of the shell is covered by fine costellae varying from 3 per mm 
for Heathcote material to 1 per mm for material from Boola. P49470 from 
Collins Quarry, Kinglake West shows a parvicostellate ornament, where the 
costellae are approximately spaced at 1 per mm and the micro-costellae 
are spaced 3 to 4 per mm (PI. 14 , fig. 12 ).
Interior of the ventral valve A strong petaloid subquadrate muscle field 
occupies the posteromedian position of the valve. It is bounded postero­
laterally by a strong scalloped-shape muscle bounding ridge giving the 
muscle field a flabellate outline (PI. 14 , figs.11—13).The ventral adduc­
tor scar is oval, occupies the postero-median portion of the muscle scar 
and is surrounded by the paired diductor scars. The muscle field is div­
ided by a faint median myophragm. Posteriorly the myophragm continues 
as a low groove dividing the low, broad, triangular and prominent ventral 
process.
Interior of the dorsal valve The cardinal process is thick, triangular and 
bilobed, each lobe diverging anterolaterally at about 40°. A small longit­
udinal ridge is located between the lobes. The socket plates are situated 
posterolateral to the cardinal process lobes and diverge anterolaterally 
at about 25 to the hingeline. At the anterior edge of the cardinal 
^process is a low broad triangular raised platform. Anteriorly this plat­
form continues as a low median myophragm. This myophragm divides a pair
of oval shaped lightly impressed muscle scars that blend with the interior 
of the shell anterolaterally. The shell is crenulated anteriorly by the 
impress of the parvicostellae.
Discussion
Strophonella gippslandica has a variable external ornament ranging from 
finely costellate (Heathcote material) to parvicostellate (Kinglake and 
Christmas Hills material) to broadly costellate (Boola material). The 
only other parvicostellate species known is Strophonella bohemica from the 
Kqneprusy Limestone and a species S . cf. bohemica from the Great Basin, 
Nevada. A hallmark of this species is the variably developed ornament, 
and ¿5, cf. bohemica from Nevada is reportedly only parvicostellate in the 
anterior portions of the shell (Johnson 1970, p. 112, 113). In every other 
respect the material known from Heathcote and Boola are identical and I 
therefore include Ŝ. manta as a. subjective synonym of jS. gippslandica.
S. gippslandica is close to _S. bohemica. both have a parvicostellate 
ornament, and seemingly identical dorsal valves. There are slight diff­
erences in the shape of the outline of the ventral muscle field. S. boh­
emica has a poorly defined anterior ridge, whilst that of S-. gippslandica ‘ 
is well defined and more flabellate.
Philip (1962, p. 213) and Talent (19659;p. 29) have commented upon the 
differences between S_. gippslandica and _S. australiensis from Tasmania. 
jS. australiensis does not have a markedly flabellate ventral muscle field. 
Talent (op. cit.) drew attention to the contrasts in the dorsal valve where 
¿5. australiensis has longer socket plates, more or less parallel with the 
hingeline, less divergent lobes of the cardinal process and absence of a 
median myophragm.
2 â.
Genus Amphistrophia Hall and Clarke 1892
Type species
Strophomena striata Hall. 1&43, p. 104, fig. 3.
Diagnosis
The diagnosis given by Williams (1965, p.H400) is accepted.
Discussion
Amphistrophia is widespread throughout the Silurian of North America hut 
in Europe it is represented by only one species: A. cf. euglyphoides 
Bassett, 1971. In southeastern Australia it is likewise represented in the 
Silurian by one species A. lyelli (Gill). Talent (l965p;p.29 ) suggested
that Gill1s (1948) species Strophonella lyelli should be assigned to 
Amphistrophia, and has been so by Harper and Boucot (l978b, p. 156).
Table of measurements of some specimens of 
Amphistrophia lyelli (Gill) from Tasmania 
and Kilmore, Victoria.
Registered
Number Hw Mw L w Ldv
(▼)Titrrr
(v) M
Wmr¿Mr
(v)
Lms
(v)
Laf
M
Waf
(a)
Lsr
(a) (a) (d)
Wsr ¿S.R Laf
(d)
Waf
(d) (v) (v) (d) (d) 
Lms Hd Wd Wn Hn
dent.
per
mm
cost.
per
mm
Lectotype 
P 14559 27.0 27.0 ? 11.0 8.2 50° 10.2 2.1 1.8 5
Paralecto 
type 
P 14560 24.5 24.5 , 22.6 6.1 5.4 6.1 5
P 14561 25.0 25.0 ? 8.0 7.7 30° 10.0 2.0 1.7 7.2 1.5
P 14562 ?35.0?35o0 ? 120°6.5 5.5 6.5 8.1 1.9 5
P 49472 23.3 23.3 22.9 10.3 5.7 60° II06 ' 2
P 49474 17.217.2 16.4 5.4 5.0 50°
c0145P 49476^ 25.4 25.4 21.5. ft 0.6 4.0 3
P 49477 21.2 21.2 ? 7.6 7.5 40°
P 49478 36.8 36.8 30.4 2
P 49508 30.8 30.8 24.2 11.6 7.4 60° 9.5 2.7 2.0 4.5 1.8
P 49509 27.5 27.5 22.0 6.5 7.1 60° 7.1 2.1 1.5 5
P 49510 23.2 23.2 20.0 6.6 6.8 60° 5.5 2.7 2.0
P 49511 37.4 37.4 35.2 3
P 49512 25.3 25.3 22.6 6.0 6.0 55° 6.0 2.5 1.9
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Table of measurements of some ^specimens 
of Amphistrophia lye H i  (Gill) from 
Tasmania and Kilmore, Victoria
Registered M (v) (v) (v) M (v) (a) (a) (a) (d) (a) (a) (v) (v) (d) (d) dent. CostNumber Hw Mw L w  Ldv Lmr Wmr / M r Lms Laf Waf. Lsr Wsr ZSR Laf Waf Lms Hd Wd Wn Hh per per
mm mm
P 49513 30.6 30.6 9 8.5 8.5 65° 6.7 2.7 1.6
P 49514 28.5 28.5 18.7 4
P 49515 27.0 27.0 18.6 9.0 8.7 50° 4.6 1.8 1 .0 4
P 49516 24.5 in.CM 20.0 10.0 8.4 50° 6.8 2.6 1.1 4
P 49517 37.4 37.4 ? 9.5 8.0 9.5 3.2 1.6
ro
i'X*
Amphistrophia lye H i  (Gill, 1948)
(Plate 15 , figs.9-11 j Plate 38, Fig.40).
Synonymy
1948 Strophonella lyelli Gill, p. 64, pi. Vll, 
pi. Vlll, figs. 32-34, 41.
1962 Strophonella lyelli Gill - Philip, p. 213,
(name only)
1965 a Strophonella lyelli Gill - Talent, p. 29,
(name only).
1978b Amphistrophia (Amphistrophia) lyelli (Gill) - 
Harper and Boucot, p. 156.
Diagnosis
Uniformly costellate, with half hinge width denticulate and prominent 
triangular ventral process.
Lectotype (here designated).
P14559, which is an internal mould of the ventral valve, illustrated by 
Gill (1948, pi. Vll, pi. Vlll, fig. 33).
Paralectotype (here designated).
P14560, which is an internal mould of the dorsal valve, illustrated by 
Gill (1948, pi. Vlll, fig.'34). •
Figured specimens
P14561-2, P49472, P49474, P49476A & B, P49477-8, P49507-9, P49511 and 
P49514-6.
Type locality
100 yards east of the 12 mile signpost east of Queenstown on the Lyell 
Highway, Tasmania.
Type strata 
Florence Quartzite.
2 4
Material
A total of 20 specimens comprising 12 internal and 2 external moulds of 
the ventral valve, three internal and two external moulds of the dorsal 
valve from the type locality, and a single internal mould of the ventral 
valve from B20, Kilmore Creek, Victoria.
Description
Exterior Shells are large wider than long, although P49511 and P49472 
are subequal. Largest specimen attains a width of over 37 mm. The maximum 
width is always the hinge width rendering the cardinal extremities a right 
angle. The shells are gently concavo-convex. The interarea of the ventral 
valve is low apsacline, and extends to the cardinal extremities of the 
valve. The interarea is denticulate for approximately half the width of 
the valve and number 4 per mm. Pseudodeltidium and delthyrium not observed. 
The dorsal interarea is anacline and extends to the cardinal extremities 
as a low ridge. Notothyrium and chilidium not observed.
The exterior of the shell is covered by numerous costellae attaining 
5 per mm.
Interior of the ventral valve Ventral process is prominent triangular and 
thickened posteriorly. Anteriorly it widens abruptly and extends as a 
muscle bounding ridge to the median elongate arrow-like shaped adductor 
muscle scars, as in P49508 , (P1.15 , fig. 16 ). The ventral process is 
continuous anteriorly with a low small myophragm which bisects the narrow 
adductor scar. The diductor field is longhand narrow and extends anter­
iorly for about one half the length of the valve. The muscle field is well 
impressed and pear-shaped with maximum width near the anterior margin of 
the muscle field. Laterally the diductor muscle field is bounded by a 
pair of elongate muscle bounding ridges. Anteriorly these are not well 
impressed. The anterior margin of the field is faintly flabellate.
Interior of the dorsal valve Known only from two specimens, P14560 and 
P14562. The cardinal process is bilobed, short and separated from each 
other by a narrow ridge. Socket plates are widely divergent, diverging 
from the hingeline at about 30 . A pair of narrow elongate adductor scars 
are separated by a thin median myophragm, which anteriorly fuses with 
the cardinal process. The adductor scars are bounded laterally by a pair
of muscle bounding ridges which fuse with the socket plates posteriorly.
Occurrence
A. lyelli is known from two widely separated localities; one in the Florence 
Quartzite ( Late Ludlovian) of Tasmania and loc, B20 of unit 2-3 of
the Dargile Formation (Early Ludlovian) of Kilmore.
Discussion
Talent (1965, p. 29) suggested that A. lyelli belonged to the Stropheodonta 
lineage particularly to Stropheodonta limbimura Talent, He noted that the 
two species had similar shaped ventral muscle field. However marked diff­
erences occur in the cardinalia, particularly in the lack of a ridge sep­
arating the two lobes of the cardinal process and the lack of muscle 
bounding ridges in "S". limbimura (cf.‘ PI. 14, fig. 3 of Talent, 196 ;̂
with PI. 15 f fig. 11 , herein). There appear to be closer links with /
Hall and Clarke1s genus Amphistrophia.
fr«
Order Spiriferida Waagen, 1883. 
(pro-order Spiriferacea Waagen, 1883, p. 447; 
nom. correct. Pitrat, 1965, p. H669).
a ■: *
Diagnosis
Small to large, smooth, costate, or plicate, with a variable outline; 
ventral valve interarea generally well developed, bearing delthyrium either 
open or constricted by deltidial plates. Spiralia directed laterally or 
posterolaterally with primary lamellae directed parallel and close to the 
sagittal plane; spiralia either separate or connected by simple jugum; 
area of diductor attachment in the dorsal valve usually smooth or deeply 
striate longitudinally. Shell substance either impunctate or punctate; 
(emended diagnosis). .
Range
Early Silurian to Early Jurassic.
Discussion
The above diagnosis is a slightly emended form of the one proposed by 
Pitrat (1965, p. H669) for the Suborder Spiriferidina. The major basis 
for the classification proposed in this thesis is the division of spirlf- 
erides into those with a smooth cardinal process (Suborder Cyrtiidina) 
including those with striations of a different type in some species of 
Eospirifer. and those with a comb-like"striate cardinal process (Suborder 
Spiriferidina). Earlier classification schemes are reviewed and discussed. 
Particular emphasis is centred upon Silurian to Early Devonian spiriferides 
found in central Victoria. Comments are also made on later suprageneric 
taxa where authors have included Silurian-Devonian genera in their class­
ification schemes.
Spiriferide morphology and terminology
A complete review of spiriferide morphology and terminology is not 
attempted. The discussion is essentially an introduction to spiriferide 
systematics with some additional observations.
Shell structure
The shell structure in some spiriferides has been discussed by Williams
(1956, 1968a, 1968b), Williams and Rowell (1965), Vandercammen
(1956, 1959» 1963)> Dunlop (1961), Ager and Riggs (1964), Krans (1965, !
1969, 1971, 1973), Rudwick (1971), Thomas (i960, 1972) ;
and McKinnon (1974). The terminology used by Williams (1965^ is followed I
here. The shell material of most of my specimens is completely dissolved, j,
leaving internal moulds of separate valves and articulated shells. How- |- f!ever occasionally shelled specimens are found including punctate forms j
Inpt previously described. The primary layer of such specimens is not
preserved. Some of the specimens show an "inner" prismatic layer (Alex- 1
ander, 1948) and an "outer" fibrous layer. Both layers are considered to i* ' J and Rowell,a j
be modifications of the secondary layer (Williams, 1965, p . H64). Punctae I
have been observed in the shells of Coscinnospirifer, where they are y
* iinclined at a high angle to the layers of the shell. j
Punctate shell structure and Rowell, a
The use of the terms endopunctate and exopunctate (Williams^ 1965) are 
best ^ignored in spiriferide systematics. Rudwick (l97l\ p. 44) stated 
that the so called exopunctate condition in spiriferides has not "yet 
been substantiated convincingly by thin sections, and in some (genera) 
the alleged exopunctae are almost certainly the broken bases of small 
spines". For example the ambocoeliid Crurithyris was recorded as being 
exopunctate. They are in fact the bases of hollow spines (George, 193l)
The discovery of punctate spiriferides from Ludlovian rocks in central j!
• [1Victoria, - . closely related to ambocoeliids^ particularly in |
internal structures of the she11^suggests that the high taxonomic rating j
of punctae given to spiriferides (Cooper, 1944, 1970) should be reassessed. f
' / 1r!lPunctae in spiriferides were thought to have arisen in the Devonian (Johnsonl966)jj
however their appearance in the Silurian means that a re-examination of j
their origin and development during brachiopod evolution is necessary. j
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Cooper (1944, p. 284) proposed a classification of brachiopods based upon 
the shell structure being either impunctate, punctate or pseudopunctate.
He has maintained (Cooper, 19^9» p. 237) that the punctate condition of the 
shell of spiriferides should be diagnostic of the superfamily taxa. 
Rudwick(l97l) has argued that the taxonomic distribution of punctae is 
found at all suprageneric levels of the now broadly accepted brachiopod 
classification* The Terebratulida are wholly punctate, where it is used 
as an ordinal character* In the Orthidina, Atrypidina and Rhynchonellida 
it is a superfamily character diagnostic of the Enteletacea, Retziacea and 
Rhynchoporaeea respectively. In the Strophomenida, Streptorhynchus has 
been recorded by Thomas (1958) as being punctate, but all other stroph- 
omenids are pseudopunctate. The punctate groups of the spiriferides are 
found in the Spiriferinacea, Cyrtinacea, and in the Syringothyridinae.
The scattered distribution of the punctate shell in unrelated groups of 
spiriferides implies a polyphylectic origin. _
Electron microscope study of shell structure of Cambro-Ordovician 
articulate brachiopods by Williams (1968a, 1968b, 1970) has helped to 
clarify the origins of punctae and pseudopunctae. Williams (1970, p. 341, 
fig. 10) indicated that pseudopunctae probably arose later than punctae 
and suggested that punctae were probably derived from an impunctate 
orthide in the late Cambrian. However his studies (1968a, 1968b) neither 
confirm nor deny which is the more primitive condition. The earliest 
known articulates, the Nisusiidae are, according to Williams (1968b, p.486)^ 
morphologically and stratigraphically closest to the hypothetical ancestral 
prototype articulate brachiopod. The shell structure of Nisusia cf.
N. kotu.jensis Andreeva is impunctate and Kotu.jella calva Andreeva has 
deflections in the shell layers which may be punctae. Both species are 
from the Lower Cambrian Lensky Beds of the Siberian Platform. The fibres 
of the shell fabric of the primary and secondary layers were found to be 
disposed in arches, convex outwards. The frequency and attitude of these 
depressions in K. calva were interpreted as being the effects of caecal out­
growths from the mantle (Williams, 1968b, p. 489, text fig. 2). Rudwick 
(l97l), however, considered that the punctae first arose in the orthides 
during the early Ordovician. Punctate articulates are unknown from the 
mid to late Cambrian, indicating that if the caecal outgrowths of K. calva 
are punctae then they are polyphyletic.
Pimctae vary in intensity and size through the shell layers of a specimen,
and between different punctate groups of spiriferides. Syringothyris
thespissus Glenister, from the early Carboniferous of Carnarvon Basin,
Western Australia, has punctae which are described by Thomas (1971, p.13^) 
as being extremely fine and distributed very spasmodically over the surface 
of the shell and may have been non-functional* The main evolutionary 
trend is for the punctae to become denser in the Permain species of the 
Syringothyridinae. The punctae of Spiriferinacea and Cyrtinacea are much 
coarser and appear to be distributed uniformly over the surface of the 
shell. The punctae in the Coscinnospiriferinae are, like those occurring 
in the Syringothyridinae, of variable intensity over the shell. Examin­
ation of all shelled specimens of Coscinnospirifer has failed to reveal 
punctae in the urabonal regions of the shell. The punctae appear 
concentrated in the interspaces rather than on the crests of the plications*
/Dental plate The terminology for the varyingly developed structures supp­
orting the teeth and the delthyrium needs clarification. The term dental 
plate is here used for each of the pair of composite plates projecting 
from the edges of the delthyrium and posterior ventral portion of the teeth 
and crossing the apex of the ventral valve and fusing onto the floor of 
the valve of most spiriferides. This is in accordance with the original 
definition of King (1850, p. 68). The dental plate is composed of a 
dental flange, a ventral adminiculum and sometimes a thin median plate.
The dental flange (Dunlop, 1961) projects ventrally from the edge of the 
delthyrium but does not fuse with the floor of the ventral valve. This 
is a thin small plate and is common in some ambocoeliids particularly 
Coscinnospirifer charyonus from central Victoria and Ambocoelia sp. from 
the Quadrithyris zone, Coal Canyon, Nevada (Johnson, 1970, p. 212).
The ventral adminiculum is that part of the dental plate which is fused
with the floor of the valve and projects anteriorly on the floor of the
valve laterally bounding the muscle scars. The paired ventral adminicula
are either divergent or parallel and are of variable length. In come
species they are very thin and delicate whilst in others they are greatly
thickened becoming obsolescent.' Variation can also occur during ontogeny
of the species. Small specimens of Hysterolites lilydalensis (Chapman)
have thin ventral adminicula, whilst in larger (gerontic) specimens they
eare greatly thickend. The size, shape and degree of divergence of ventral 
adminicula are of some taxonomic importance but considered in isolation
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to other ventral features they are of generic value only,
Thomas (l97l) and Krans (1965, 1971? 1973) have discussed the occurrence 
and importance of a thin median plate. Thomas (l97l) named this plate as 
the initial plate and discussed its composition and form in Choristites, 
Spirifer and Cyrtospirifer, from N.W. Australia. Krans (19 6 5) also des­
cribed an apparently similar structure in Cyrtospirifer from Spain, and 
in Cyrtinopsis from Europe, Boucotinskia and Devonian species of 
Kozlowskiellina from Britain and North America (Krans 1971, 1973, P» 280), 
which he termed the mediotest. He has also confirmed its presence in 
Hedeina, Eospirifer, Janius and Striispirifer (Krans, 1973, P* 281). The 
corresponding plate in the sulcus of the umbonal region of the ventral 
valve is termed the myotest. It does not seem to have a high taxonomic 
value. Lack of sufficient shelled specimens among the collection of 
S^luro-Devonian spiriferides from central Victoria has prevented verific­
ation of this structure in Hedeina denslineata (Chapman), Coscinnospir- 
ifer charyonius and Cyrtinopsis cooperi (Chapman). The functional sig­
nificance of dental plates is still in doubt.
Ventral Median Septum and Spondylium
Ventral adminicula unite with a median septum in Cyrtinopsis cooperi from 
Lilydale to form a spondylium. A ventral median septum is not found in 
the Vfenlockian Kozlowskiellina veningeni which has a low elevation in the 
floor of the valve instead. Later species develop a ventral median septum 
(Krans, 1973)* It may have a specific generic or subfamilial value. 
Howellella may develop a small septum, which is considered by Talent 
(1963) and Johnson (l97^) not to be a true median septum.
Spiriferides have a delthyrium which is delineated laterally by a slight 
ridge and corresponding groove either at or immediately below the level 
of the ventral interarea. This ridge marks the . positions of the
teeth in earlier stages of growth.
Delthyridids and cyrtiaceids exhibit a variety of discrete plates abutting 
the delthyrium or covering the apical region of the delthyrium. They 
rarely completely cover it. Krans (1973, p. 278, fig. 2) illustrates a 
raised pedicle collar for Boucotinskia sulcata supported by a pair of 
deltidial plates, which he states is also present in some specimens of 
Cyrtinopsis. A raised collar is not found in cooperi, but rather, the
apical region of the delthyrium is covered by a deltidium (PI. 35 fig. 1 ).
Chatterton (l973> p. 28, figs. 13-14) illustrated secondary thickening 
in the apical portion of delthyrium of £. aff cooperi from the top of the 
Receptaculites Limestone, near Yass, New South Wales.
Discrete deltidial plates have been recorded for a number of species of 
delthyridaceids and in some, the plates fuse to form a convex pseudodelt- 
idium as in Concinnispirifer concinnus (Boucot 1975, pi.IV fig.12 ).
A stegidium (Cowen, 1968) was reported in Cyrtinopsis by Thomas (1971, 
p.34 ) quoting Sartinaer (l955) as the source. However Sartenaer was
describing stegidial plates in the cyrtospiriferid, Cyrtiopsis murchison- 
ianus. Stegidial plates are unknown in the Cyrtinopsidinae. They are 
characteristic of the Mucrospiriferidae and may have considerable taxon­
omic importance. *
/  :
Cardinalia
The cardinalia of spiriferides consist of a smooth or striated cardinal 
process and accessory plates located within the notothyrial cavity. The 
accessory plates include socket plates, hinge plates, crural plates, 
crural flanges and dorsal adminicula.
The cardinalia of the spiriferides are considered to be of subordinal 
importance. My classification scheme is,essentially, based on George's 
(l933) classic paper on spiriferide evolution and Pitrat's (1965) scheme 
with modifications.
It appears that two stocks, the Cyrtiidina (with smooth cardinal process) 
and the Spiriferidina (striated cardinal process) arose independently 
in the Late Llandovery, from different groups of brachiopods implying 
a polyphyletic origin to the spiriferides.
Some Early Devonian cyrtiaceids (e.g. Eospirifer) develop a striated- 
like cardi^nl process but the striations are situated on the inner flanks of 
the crural plates and not in the ape:: of the notothyrial cavity. Grant
(l973) also records striations in Permian Crurithyris of Texas but bel­
ieves these striations to be quite different to those of the Spiriferidina, 
(Grant, 1976, oral communication).
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The cardinal process of the cyrtiaceans is varyingly developed. It is 
usually smooth and weakly developed in the Cyrtiidae as a low muscle area 
in front of the umbo, particularly in Hedeina. and Eospirifer. Eospirifer 
eastoni from Tabberabbera, Victoria, and Sutchers Creek, New South Wales, 
shows striations. Krans (1973, p* 28l) also reports the weak development 
of a smooth cardinal process in Striispirifer and Janius. In the 
Ambocoeliidae the cardinal process occupies a similar position in the 
notothyrial cavity. It is often bulbous^moderately large and may be 
bilobed and buttressed against a well developed median septum as in 
Coscinnospirifer and Pustulatia. It is single lobed, relatively larger, 
and unsupported in Ambothyris and Ambocoelia. It is always flanked by 
a pair of socket or hinge plates which accommodate the pair of hinge 
teeth of the ventral valve and are more or less recurved to the hinge­
line.
/  :
The cardinal process of the earliest spiriferidine superfamily, the
Delthyrididacea ¡l s  always striated and is considered homologous to the
striated cardinal process of the Spiriferacea, Spiriferinacea, Cyrtinacea
and Reticulariacea. It is either single or bilobed and consists of a
varying number of longitudinal platelets. In the Hysterolitinae the
striated cardinal process is supported by a shelf and is situated on the
same level as the dorsal interarea in Multispirifer, Hysterolites and
Brachyspirifer as illustrated by Vandercammen (1963, 60 fig ^ 8  )
Boucot (l975, P- 366 ) and Johnson (1970, pi.62 figg.12,). This
contrasts with Acrospiriferinae and Delthyridinae which lack a shelf;
the cardinal process "sits” as a low depressed diductor muscle area on
the floor of the valve in front of the umbo and beneath the plane of the
interarea.
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The stability of form of dorsal cardinalia of spiriferides is demonstrated 
by the fact that no intraspecific population of spiriferides has been 
unambiguously described as possessing both a striate and smooth cardinal 
process. However^intraspecific and interspecific variation of other 
features e.g. surface micro-ornament is well documented in the literature. 
It has not been adequately demonstrated that species and genera possessing 
a smooth cardinal process (cyrtiidines) have given rise to forms with a 
striate cardinal process (spiriferidines) at all, let alone a number of 
times. The two stocks, Cyrtiidina and Spiriferidina appear to have
remained distinct during their evolution. .
The smooth cardinal process of the suborder Cyrtiidina cannot he mistaken 
for an exfoliated striate cardinal process that is found among the Spiri- 
feridina. Serial sections through the critical apical region have shown 
that the striate cardinal process is always striated even in its early stages 
of development. I would again emphasize that the nature of the cardinal 
process is of critical importance and is the main basis for the classif­
ication proposed in this thesis.
Crural plates
Certain genera of the Delthyrididacea possess longitudinal supporting 
plates which are fused to the floor of the dorsal valve. A confusing 
terminology exists for the plates supporting the hinge plates. They have 
b§en referred to as dorsal adminicula, crural plates, crural bases and 
tabellae by various authors (Browne, 1953» Williams, 1965; Pitrat, 1965; 
Waterhouse 1968; Thomas, 1971)• The term crural plate is here used for each 
of a pair of composite plates projecting from the dorsal edge of the hinge 
plates or socket ridges of the notothyrium and fusing on to the floor of 
the valve. The crural lamellae which project medio-anteriorly from the 
proximal portion of the crural bases continue as the spiralia; they are 
never fused with the dorsal adminicula (see Thomas, 1971, p. 62 , text 
fig. 20 ). The dorsal adminicula refer to those-portions of the crural 
plate which are fused to the shell floor and are varyingly developed. In 
large specimens the dorsal adminicula may be obscured by adventitious shell 
thickening. In the steinkerns of internal moulds of smaller specimens they 
appear as grooves flanking the cardinal process or supporting median groove 
(see PI. 22 figs.20-2/t and Johnson 1970, pi. 63 fig. 15 ) .  Pitrat (1965) 
used the term crhral plate apparently instead of dorsal adminiculum, but 
this usage is not followed here. The crural base is attached to the inner 
side of the socket ridge and in Hysterolites lilydalensis it is a wide plate 
or flange. The term crural flange is introduced for this structure. It is 
well illustrated by Ghatterton (1973, pi. 25, fig. 13-1*0 for Howittia 
multiplicata (de Koninck) from Taemas N.S.W. Thus the term crural plate 
encompasses the dorsal adminiculum, and crural flange.
Ornament
Ttje term striae is used for the fine radial longitudinal micro-ornament
characteristic of most Cyrtiidae.
Concentric lamellae are fine lamellae found in many specimens of Cyrtinopsis 
cooperi and Iledeina bowningensis. In H. bowningensis the radial striae 
intersect with the concentric lamellae giving a reticulate network as also 
illustrated for Boucotinskia by Krans (1973, text fig. lb) without the 
nodules.
The sulcal costal pattern of the species Coscinnospirifer charyonius n. gen 
and sp. is illustrated. The pattern is only slightly variable and is the 
only duplicostate.(Thomas, 1971, p. 56) species described. Other species 
described have either a unicostate or smooth fold and sulcus.
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Review of Existing Classification Schemes
A complete review of classification of the Spiriferida is not attempted 
but the various schemes are discussed with the greatest attention being 
given to the Cyrtiace.a and Delthyrididae whose representatives are known 
from the Silurian-Devonian of central Victoria. A separate scheme for the 
Spiriferida is proposed incorporating some elements of Pitrat’s (1965) 
scheme in the light of George’s (1933) essay on spiriferide evolution.
A. Schemes proposed between 1841 and 1932
1. Although Phillips (1841, p. 54) and King (1846, p. 28) had earlier 
introduced a familial nomenclature for spiriferides, the classification 
proposed by Waagen (I883) was the first real attempt at grouping spirif­
erides and discussing their generic and subfamilial affinities. The 
Spiriferidae were diagnosed as having straight hingeline, a ventral inter­
area, dental plates and a spiraliam, and by an absence of a loop. He 
recognised four subfamilies: the Suessiinae, Delthyrinae, Martiniinae and 
the Reticulariinae.
The Suessiinae included Suessia Deslongchamps, 1854, Cyrtina Davidson, 1858, 
Spiriterina d'Orbigny, 1848, and ?Mentzelia Quenstedt, 1871« It was 
erected on the basis of the plicate and endopunctate nature of the shell 
and a jugum (termed by Waagen a "transverse shelly band").
Spirifer Sowerby, 1816, Syringothyris Winchell, I863 and Cyrtia Dalman,
1828, were assigned to the Delthyrinae and were distinguished from the 
Suessiinae by the absence of a jugum and a fibrous, plicated, impunctate 
shell.
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The Martiniinae were characterised as smooth with a globular-like shape, 
small ventral interarea and a punctate shell. Waagen, assigned Martinia 
McCoy, 1844, and Martiniopsis Waagen, 1883, to the Martiniinae.
Reticularia McCoy, 1844, and Ambocoelia Hall, I860, were assigned to the 
Reticulariinae on the basis of double barrelled tubular spines arranged in 
concentric rows, or irregularly as in the case of Ambocoelia, and the absence 
of dental and crural plates.
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2, Independently of Waagen*s (1883) scheme, two informal classifications 
were proposed; by Davidson (l883) and Hall and Clarke (1894), In both 
schemes genera were arranged into groups and not into subfamilies or fam­
ilies* Later Schuchert (1893, 1897, 1913) essentially reversed to Waagenfs 
scheme with additional genera, and a new subfamily, the Trigonotretinae.
I
3. Fredericks (1926) revamped his earlier schemes (Fredericks 191J-, 1919) 
and recognised eleven subfamilies belonging to the family Spiriferidae, 
only eight were named. They were the Martiniinae, Brachythyrinae, Munel- 
linae, Elythinae, Delthyrinae, Cyrtiinae, Syringothyrinae and the Spirif- 
erininae. Fredericks utilised an ordinate or reticulate retrieval system 
of classification. One ordinate utilised the form and presence or absence 
of the apical apparatus and delthyrial plate of the ventral valve, whilst 
the other was based on the presence of "delthyrial fins” (delthyrial ridges), 
apical plates (dental plates), euseptoidum (median ridge), and a euseptum 
(median septum). Seven of his subfamilies were grouped together on the nat­
ure of the apical apparatus and four were arranged on the form of the 
delthyrial plate. In essence, there were forty four categories for generic 
groupings, twenty seven of which were left blank. In addition to his reti­
culate ordinate system, he divided each subfamily into humerous sections 
based on the macro-ornementation being either plicate, costate or smooth, 
and the micro-ornamentation as striate, fimbriate, or spinose. These 
subsidiary divisions were not given formal suprageneric ranking and they
do not appear on his reticulum.
The Martiniinae were recognised by a complete lack of an apical apparatus 
and included Martinia, Elina Fredericks, 1919 (1924), Ambocoelia, Moumina 
Fredericks, 1919 (l9?4), Paulonia Nalivkin, 1924, Ella Fredericks, 1918, 
and Squamularia Gemm^llaro, 1899*
Eospirifer Schuchert, 1913, Spirifer. Choristites Fischer de Waldheim, 1825, 
Striispirifer Boucot. 1963, (pro Schuchertia Fredericks, 1926), Neospirifer 
Fredericks, 1919 (1924), Spirelvtha Fredericsk. 1919 (1924) and Elita 
Fredericks 1918, were assigned to the Elythinae on the basis of an inter­
mediate apical apparatus consisting of apical plates and a pseudospondylium.
The Delthyrinae were recognised as spiriferids possessing a complete apical 
apparatus, consisting of apical plates and euseptum, united to form a
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pseudospondylium. Genera included Fredericksia Paeckelmann, 1932» (pro 
Munia Fredericks, 1918), Spiriferellina Fredericks, 1919 (1924), Spirifer- 
erinaella Fredericks, 1926, Reticularia, Reticulariina Fredericks, 1916, 
Delthyris Dalman, 1828, Callispirina Cooper and Muir-Wood, 1951, (pro Mala 
Fredericks 1919 (1924) and" Spiriferella Tschernysehew, 1902.
The Cyrtiinae were differentiated on the basis of an ostiolated apical 
apparatus comprising apical plates and a delthyrial plate. The genera 
included: Cyrtia. Cyrtella Fredericks. 1919 (1924). Cyrtospirifer Nalivkin. 
1918, and Spinocyrtia Fredericks, 1916.
4. Schuchert and Le Vene (1929) distinguished three families of spirif- 
erides: the Cyclospiridae, Spiriferidae and Spiriferinidae. The Spirif- 
eridae were separated from the Spiriferinidae on the basis of impunctate 
shell and divided into the Eospiriferinae, Delthyrinae, Reticulariinae, 
and Verneuiliinae. Trixjonotretinae of Schuchert (1893; 1897) vas synony- 
mised with the Delthyrinae. To the Eospiriferinae they assigned Cyrtia 
and Eospirifer. The Delthyrinae were recognised on the basis of the fine 
ornament consisting of surface lamellae being finely spinose, and included: 
Delthyris, Hysterolites Von Schlotheim, 1820, Antispirifer Williams, 1916, 
and Acanthospirina Schuchert and Le Vene, 1929* Ambocoelia was still 
classified with the Martiniinae. A total of forty eight genera were listed 
in the Spiriferidae. Four subfamilies of the Spiriferinidae were disting­
uished including the Cyrtininae, Bittnerulinae, Spiriferininae, and the 
Suessiinae and distributed amongst seventeen genera.
5* Paeckelmann (1932) relegated Schuchert1s and Le Vene*s (1929) subfam­
ilies to an informal suprageneric rank. Only the Spiriferinae and Spirif­
erininae were accepted as subfamilies of the Spiriferidae. The Spirif­
erinae were recognised by their impunctate shell and an incomplete jugum. 
His informal suprageneric goups were divided on the basis of external micro 
ornamentation. Thus Eospirifer and Cyrtia were included in the same group 
because they possessed fine radial ornamentation. The Spirifer goup was 
differentiated on the basis of a papillose ornamentation. Only Spirifer 
was given generic rank. Further subdivisions were based on a smooth or 
plicate fold and sulcus, and presence or absence of a delthyrial plate.
Thus Delthyris. Quadrifarius Fuchs, 1929, Cyrtinopsis Scupin, I896, and 
Hysterolites were diagnosed as subgenera of Spirifer. characterised by a
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smooth fold and sulcus without a delthyrial plate. Paeckelmann also con­
sidered Ambocoelia (with subgenera Ambothyris George, 1931» and Crurith- 
yris George, 1931) to be a genus of unknown affinities. George (l93l) 
had earlier erected the Ambocoeliinae as a separate subfamily on the basis 
of a lack of internal plates of the ventral valve and more or less devel­
oped crural plates in the dorsal valve.
B. Schemes proposed between 1930 and 1963»
1. Termier and Termier (1950) reviewed the spiriferide classification and 
stressed that the presence or absence of delthyrial plates (ventral admin­
icula), a plicate or smooth fold and sulcus, micro-ornamentation, and an 
impunctate or punctate shell were the important criteria in spiriferide 
classification. Other features utilised by earlier workers were stated to 
be important but were subject to homoeomorphy in different groups. These 
features included the presence or absence of a large cardinal area, the form 
and position of the maximum width of the shell, deltidial plates, delthyrial 
plate and ’pseudodeltidium and macro-ornamentation. Twelve subfamilies
were recognised, four of which were new. All the subfamilies were informally 
grouped into four divisions on the basis of type of macro-ornamentation 
and a punctate or impunctate shell. Hysterolitinae, Acrospiriferinae, 
Costispiriferinae, Cyrtospiriferinae and Spiriferinae were lumped together 
because of their impunctate and ribbed shell. Eospiriferinae, Reticulariinae 
and Ambocoeliinae were arranged on the basis of their impunctate and smooth 
shell. The punctate spiriferids were likewise divided up into plicate forms 
(Cyrtininae, Spiriferininae and Syringothyrinae) and smooth (Martiniinae).
Acrospiriferinae were distinguished from Hysterolitinae by the weakly 
developed delthyrial plates and the faint median rib in the fold and sulcus 
and included Acrospirifer Helmbrecht and Wedekind, 1923» Platyrachella 
Fenton and Fenton, 1924, Mucrospirifer Grabau, 1931» and Tylothyris North, 
1920. Hysterolites; Brachyspirifer Wedekind in Salomon, 1926, Spinocyrtia 
and Delthyris were placed in the Hysterolitinae.
Costispirifer Cooper, 1942, and Fimbrispirifer Cooper, 1942, were assigned to 
Costispiriferinae and distinguished from Hysterolitinae and Acrospiriferinae 
by the presence of bifurcating ribs in the fold and sulcus.
2. Havlicek (1959) distinguished ten subfamilies of the Spiriferidae:
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the Spiriferinae, Eospiriferinae, Delthyrinae, Hysterolitinae, Cyrto- 
spiriferinae, Syringospiriferinae, Ambocoeliinae, Reticulariinae,
Martiniinae and Verneuiliinae• He drew attention to some characters 
e.g. which suggest (incorrectly) relationships between genera from diff­
erent families. He also noted that earlier workers had ignored dorsal 
internal structures when "defining the individual genera". Nevertheless 
Havlicek (1959) persisted in diagnosing subfamilies on the external ornament­
ation shape of the shell, and the internal features of the ventral valve.
Thus the Eospipiferinae were diagnosed as being smooth, faintly or strongly 
plicate, with fine radial striae and/or occasional fine concentric growth 
lines and the presence of dental plates, and included: Eospirifer, Janius 
Havlicek, 1957, Cyrtia, Na.jadospirifer Havlicek, 1957, Pinguispirifer 
Havlipek, 1957, and ?Acutatheca Stainbrook, 19^5« Some of the species 
included by Havlicek in Eospirifer were later raised to generic level by 
Boucot (1963) as Macropleura Boucot, 1963, Nikiforovaena Boucot 19^3, 
Striispirifer Cooper & Muirwood, 1951, and Plicocyrtia Boucot, 1963» The 
Hysterolitinae were characterised by a well defined smooth fold and sulcus 
with plicate or costate flanks; a fine ornament of concentric lamellae with 
or without a row of spines at anterior edge of each lamella; strong diver­
gent dental plates tending to shorten and disappear in later forms, and
without a ventral median septum. Havlicek divided the genera of the 
Hysterolitinae into three goups, each group corresponding to an independent 
lineage. The first group was based on the presence of minute spines on 
the anterior margins of the lamellae (Hysterolites. Howellella Kozlowski, 
1946, Spinella Talent, 1956, Acrospirifert Paraspirifer Wedekind jji Salomon, 
1926, and ?Mauispirifer Allan, 1947)* The second group was distinguished 
by the loss of fine spines and absence of a fold and sulcus, (Lazutkinia 
Rzhonsnitskaya, 1952, and Branikia Havlicek, 1957). The third group 
encompassed Mucrospirifer, Brevispirifer Cooper, 1942, Amoenospirifer 
Havlicek, 1957, Eleutherokomma Crickmay, 1952, Tylothyris. Strophopleura 
Stainbrook, 1947, and Antispirifer because they possessed a fold and sulcus, 
and lacked fine spines. ‘
The Delthyrinae were recognised by the presence of a ventral median septum, 
and a spondylium-like structure in the ventral valve of younger genera, 
and included: Bo.jothyris Havlicek, 1959, Cyrt inops is, Delthyris t Ivano- 
thyris Havlicek, 1957, Quadrithyrina Havlicek, 1959, Quadrithyris Havlicek, 
1957, Xenomartinia Havlicek, 1953, and Uralospirifer Havlicek, 1959*
Finally the Ambocoeliinae were diagnosed as small inequally biconvex shell, 
lacking a fold and dental plates. The genera included: Ambocoelia. 
Ambothyris. Bisinocoelia Havlicek, 1957; Ilmenia Nalivkin, 19^1; Ilmeni- 
spina Havlicek, 1959; Moravilla Havlicek, 1953; and Quasimartinia Havlicek, 
1959; Crurithyris was synonymised with Ambcocoelia.
3. Ivanova*s (i960) spiriferide classification was a different scheme to 
previous ones. She considered that the form and presence or absence of 
crural plates,. was taxonomically important at the family level. However, 
external features and ventral interiors were still included in her family 
diagnoses.
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Three, superfamilies were recognised: the Spiriferacea, Delthyracea and 
Spiriferinacea. The Spiriferacea were characterised by, a primitively 
smooth shell with later forms being either costate or plicate, and fine 
ornamentation consisting of radial striae and papillae, a well-developed 
deltidium, and an incomplete jugum. Her diagnosis of the Delthyracea 
emphasized microsculpture• They were characterised by "neotenous forms" 
possessing a spinose to pustulose outer shell layer, with grooves and 
pits in the internal shell layers, a smooth or plicate shell, varyingly 
developed delthyrium and interarea, and an incomplete jugum.
The Spiriferacea were divided into the Cyrtiidae, Cyrtospiriferidae, 
Syringothyridae and the Spiriferidae. The Cyrtiidae were distinguished 
by their smooth or plicate shell, primitive micro-ornament of radial striae, 
long dental plates, a perforated deltidium or pseudodeltidium and short 
crural plates. Genera included Cyrtia. Eospirifer, Striispirifer, 
?Acutatheca. Pinguispirifer Havlicek, 1957, ?Costispirifer. ?Fimbrisplrifer 
and ?Na.jadospirifer.
Four families comprised the Delthyracea: Delthyridae, Ambocoeliidae, 
Reticulariidae and the Martiniidae. The Delthyridae were characterised 
by forms with plicate or costate flanks and either a smooth or uniplicate 
fold and sulcus; a micro-ornament of concentric lamellae and radial papillae 
or spines becoming lost in later genera; a pseudodeltidium and dental 
plates; ovarian pits on the posterior flanks of the ventral valve and the 
absence of a jugum. In contrast, the Ambocoeliidae were characterised by 
a small interarea and rounded cardinal extremities, a smooth or costate
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shell, smooth or short spinose microsculpture with internal layers either 
pitted or grooved and no jugum. The Ambocoeliidae were further divided 
into two subfamilies (Ambocoeliinae and Theodossiinae); those ambocoe- 
liids with papillose internal layers were assigned to the Theodossiinae 
whilst the pitted forms constituted the Ambocoeliinae. Genera assigned; 
Ambocoelia, Emmanue1la Grabau, 1924, Eomartinopsis Sokolskaja, 1941, 
Crurithyris. (=Ambothyris), Echinocoelia Cooper and Williams, 1935,
Attenuate11a Stehli, 1954, Thomasaria Stainbrook, 1945, Bisinocoelia, 
Ilmenispina. Quasimartinia. and ?Rhynchospirifer Paulus, 1957*
The Delthyridae were subdivided into two subfamilies on the basis of 
presence or absence of a ventral median septum. Thus DeIthyris (with 
subgenera Quadrithyris« and ?Uralospirifer) ?Cyrtinopsis, Tylothyris, 
?Odontospirifer Dunbar, 1955; Spiriferinaella. Ivanothyris. Quadr ithyr i.na, 
?Bo.jothyris. Kozlowskiellina Boucot, 1959 (l957),(and subgenus Megakoz- 
lowskiella Boucot, 1957) and Quadrifarius were assigned to'the DeIthyrinae. 
Howellella, Acrospirifer« Undispirifer, ?Paraspirifer, Euryspirifer 
Wedekind ¿n Salomon, 1926, Elythyria Rzhonsnitskaya, 1952, Adolfia Gurich, 
1909, Plectospirifer Grabau, 1931, Australospirifer Caster, 1939,
?Eospirifer Grabau, 1931, Spine11a. Amoenospirifer, Branikia, Boucotinskia 
Brunton and Cocks, 1967, (non Hedeina Boucot, 1957), and Hysterolites, were 
placed in the Gueriche11inae. 4
4. The classification of Pitrat (1965) systematised for the first time, 
spiriferidine suprageneric groupings on the basis of internal structures 
of the dorsal valve. He divided spiriferides on the basis of either a 
smooth or striate cardinal process as representing the two main stocks of 
all spiriferidines; the Cyrtiacea and the Spiriferacea. The Cyrtiacea 
were considered the more primitive stock. This fundamental division of 
spiriferides overrode even the importance of the punctae in the classif­
ication scheme, as Syringothyridinae were represented as a blind off shoot 
from the impunctate Spiriferacea in the Late Devonian, thereby implying that 
they had no direct link with the punctate Spiriferinacea. The Suessiacea 
were defined as an essentially punctate group with close links to the 
Cyrtiacea because they both possess a smooth cardinal process. The 
Reticulariacea were regarded as an artificial group which showed links with 
the Spiriferacea. They both possessed a striate cardinal process, smooth 
to faintly plicate shell with concentric growth lamellae plus uniramous or
double-barrelled spines and granules or surficial pits. The smooth 
Ambocoeliidae (which superficially resemble the Eeticulariacea) were 
assigned to the Cyrtiacea because they possessed a smooth cardinal process 
and long crural plates (dorsal adminicula). Thus the superficial micro­
ornamental similarities between the Ambocoeliidae and the Reticulariacea 
indicated no direct evolutionary links between them and led Pitrat to 
suggest that families of reticulariaceids assigned on the basis of micro­
ornament may reflect polyphylectic lines of descent in that superfamily.
Pitrat divided the Cyrtiacea into Cyrtiidae and the Ambocoeliidae.
Cyrtiidae were distinguished from Ambocoeliidae by the former possessing 
variously developed dental plates, deltidial plates and concentric growth 
lamellae and radial striae often forming a reticulate patter.
The Cyrtiidae were further divided into the Cyrtiinae and Eospiriferinae. 
The Cyrtiinae were characterised by a high pyramidal ventral valve, and 
conjunct or disjunct deltidial plates. Genera included Cyrtia. Plicocyrtia 
and ?Tannuispirifer Ivanova, i 960. Genera included in the Eospiriferinae 
were; Eospirifer. Havlicekia Boucot, 1963, Janius, Hedeina Brunton and 
Cocks, 1967, (non Macropleura Boucot, 1 9 6 3 ) »  Nikiforovaena. and Strii- 
spirifer.
The Ambocoeliidae lacked dental plates and deltidial plates, an essentially 
smooth shell with a spinose miero-ornamentation. Genera assigned included: 
Ambocoelia. ?Alaskospirifer Kirk and Amsden, 1952,  Ambothyris, Attenua- 
tella. Bisinocoelia. Crurithyris. Echinocoelia« Emmanuella. ?Ilmenia, 
?Ilmenispina. Lad.jia Veeyerj^ 1959» Metaplasia Hall and Clarke, 18 9^,  
?Moravilla. ?Paulonia. Plicoplasia Boucot, 1939» ?Prosserella Grabau, 1910,  
Pustulatia Cooper, 1956,  ?Quasimartinia Havlicek, 1959 and Spinoplasia 
Boucot, 1959*
Pitrat assigned nine families to the Spiriferacea. Two were new, the 
Mucrospiriferidae and the Fimbrispiriferidae, and the other seven included 
the Delthyrididae and the Costispiriferidae. The Delthyrididae were diag­
nosed as plicate or costate with a smooth or uniplicate fold and sulcus, 
commonly fimbriate or capillate micro-ornamentation, no delthyrial plate, 
and crural plates (dorsal adminicula) short or absent. Twenty seven genera 
were distributed among Delthyridinae, Acrospiriferinae, Kozlowskiellininae,
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Cyrtinopsinae and Paraspiriferinae. The distinctions were based on 
whether or not they possessed simple or bifurcating plications, fimbriate 
or imbricate (frilly) micro-ornamentation, the presence or absence of a 
ventral median septum or spondylium, and crural plates. The genera 
assigned to the Delthyridinae included: Delthvris, ? Howittia Talent,
1956; Ivanothyria. ? Neodelthyris Hou, 1963, and Uralospirifer. 
Acrospirifer. Antispirifer. Australospiriter, ? Eleutherokomma.
? Eospiriferina. Howellella. Hysterolites« Mauispirifer. ? Pinguispirifer. 
and Spinella were assigned to the Acrospiriferinae. Kozlowskiellina
Boucot, 1957 (1959), and Boucotinskia were assigned to the Kozlowskiellin- 
inae. The Paraspiriferinae included Paraspirifer. Brachyspirifer. 
and Euryspirifer. The cyrtinopsinae were recognised by the three layered 
ventral median septum or spondylium and solely represented by Cyrtinopsis.
The Mucrospiriferidae were distinguished from the Delthyrididae by being 
strongly transverse with short or greatly reduced dental plates. The 
Fimbrispiriferidae were diagnosed as having bifurcating costae in the 
fold and sulcus and included Mucrospirifer. Amenospirifer, Brevispiriter. 
Strophopleura and Tylothyris. Only Fimbrispirifer was assigned to the 
Fimbrispiriferidae.
C. Schemes proposed since 1963»
Modifications to Pitrat*s (1965) classification have been proposed by 
Johnson (1966a, 1966b, 1970), Thomas,(1971), Ivanova (1967, 1972),
(Jfiter (1972, 1974) ̂  ̂Boucot (l975)«and Cooper and Grant (1976) .
1* Johnson* s (1966a, 1966b, 1970) classification sî cme differs from 
Pitrat*s classification in that he grouped the Ambocoeliidae, Reticu- 
lariidae and Delthyrididae into the Superfamily Delthyridacea and he 
revised the diagnosis of the Cyrtinacea (Johnson, 1966b). Five subfam­
ilies were placed in the Delthyrididae by Johnson (1970) including one new 
subfamily: the Spinellinae, replacing the name Guerichellidae and diagnosed 
as containing advanced nrultiplicate delthyridids with a radial or papillose 
fine ornament lacking a transverse subdelthyrial plate in the ventral valve. 
The genera included Spinella. and Eureksapirifer Johnson, 1966f The other 
four subfamilies included the Delthyridinae, Hysterolitinae, Kozlowskiell- 
ininae, and Costispiriferinae. Howellella. Acrospirifer and Dyticospirifer 
Johnson, 1966^ were assigned to the Delthyridinae. The Costispiriferinae
were diagnosed as delthyridids with a trapezoidal ventral interarea, a 
thick apical deltidium, simple plications on the lateral flanks of the shell 
and the cardinalia lacking crural plates. Only Costispirifer, and "Spirifer 
cumberlandiae Hall, 1857; later erected as Cumberlandina by Boucot (in 
1975) were placed in the Costispiriferinae. The Hysterolitinae included 
Hysterolites and Brachyspirifer.
The Suessiacea were separated from the Cyrtinacea by Johnson (1966b) on 
the basis of lack of tichorhinum and impunctate shell.
2. Thomas (l97l) accepted Pitrat*s (1965) diagnoses and definitions of 
the Spiriferacea, Spiriferidae and Syringothyrididae, the Spiriferinacea 
and Spiriferinidae. In so doing he concurred on the importance of the 
nature of the cardinal process in spiriferide classification. However, 
he rejected Pitrat’s diagnosis for the Reticulariacea and excluded the 
Martiniidae from the Reticulariacea because they lacked a spinose micro­
ornamentation. Only the Elythidae and Reticulariidae were accepted in 
the Reticulariacea.
3. Ivanova (1972) extensively changed her (i960) scheme, and proposed 
radical changes to the spiriferide classification. Order Spiriferida was 
proposed on the basis of a biconvex shell, a brachidium with crura and 
primary lamellae extending along the median axis between the bases of spiral 
lateral cones, a ventral interarea with a delthyrium, and a lamellose 
hinge line. The Spiriferidina, Spiriferinidina and Delthyrididina were 
proposed on microsculpture and shell structure. The Spiriferidina were 
diagnosed on the basis of a striate, or interrupted striate micro-ornament, 
rarely smooth or with a "pitted” inner shell layer. The Spiriferinidina 
were categorised as possessing "true" punctation, a jugal process with the 
cyrtinaceids having a tichorhinum. The Delthyrididina were defined as 
having a papillose aciculate micro-ornament with fine rhythmic growth 
lamellae and a fibrous thick shell layer. Other major differences with 
other schemes included the placement of Ambocoeliidae to Martiniacea, 
Costispiriferidae to Cyrtiacea, and raising Cyrtinacea, Cyrtospiriferacea, 
and Syringothyridacea to the superfamily level.
The Cyrtiacea were noted as ancestors to all spiriferide stocks arising in 
Late Llandovery, and defined as ititially smooth, radially striate and 
rapidly developing shells with plicated lateral flanks whilst retaining a 
smooth or single median plication or furrow in the sulcus and fold.
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The Costispiriferidae were stated by Ivanova to have arisen from the 
cyrtiid Janius in the Late Wenlockian because it possessed a cyrtiid micro­
ornament consisting of radial striae and tubercles* The micro-ornament
then underwent considerable complication giving rise to fan-like striae in1931Indospirifer Grabau* By the Late Devonian the ornament of cyrtiaceans 
was considerably reduced to give rise to forms with a smooth outer shell 
and a pitted inner layer.
The Delthyrididina were divided into the Delthyridacea, Reticulariacea and 
the Martiniacea. The Delthyridacea were categorised by an acicular or 
papillose micro-ornament with free rhythmic growth lamellae. The initial 
stock of the Delthyridacea were noted as having arisen during the Late 
Llandovery from Howellella which Ivanova classified as a guerichellid.
Howelie11a was interpreted by Ivanova as originating from a plicate cyrtiid, 
because it still maintained a striate microsculpture in the early stages 
of its ontogeny. The Guerichellidae were characterised by forms with 
dental plates and adminicula, lacking a ventral median septum; whilst the 
Delthyrididae which arose during the Wenlockian developed a ventral median 
septum. Ivanova further subdivided the Delthyrididae into three subfamilies 
the Delthyridinae, Cyrtinopsidinae and Mucrospiriferidinae. The Cyrtin- 
opsidinae branched off the delthyridinid stock in the Late Silurian, 
evolving k  spondylium which was formed by fusion between the dental plates 
and tjae ventral median septum. The Mucrospiriferinae originated during 
the Middle Devonian losing the acicular and papillose micro-ornamentation.
Ivanova (1972) distinguished the Reticularacea and the Martiniacea from the 
Delthyridacea by their smooth shell, rudimentary or lack of dental plates, 
no jugal process, a spiralium with few whorls and well developed crural 
plates (dorsal adminicula). They were designated as having neotenous 
shell form. The retention of acicular micro-ornament, was sufficient for 
them to be classified as delthyrididinids. She allied the Ambocoeliidae 
wj-fcjh the Martiniacea by being neotenous, weakened or absent septal form­
ations, few spiralia whorls no jugal process, and a micro-ornament of 
disseminated spinules, with pitted inner layer (referred to as a form of 
"punctae") and oblong grooves or "striae".
Finally the Spiriferinidina were characterised by their "true punctation"
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and a jugal process. One Superfamily, the Cyrtiniacea possess a 
tichorhinum. The cyrtinaceids were said to have originated in the latest 
Silurian from an unspecified delthyridid which possessed a spondylium, 
formed by fusion with the dental plates and ventral median septum. The 
possession of a perforate deltidium reflected only an artificial resem­
blance with the Cyrtiidae and had no bearing on affinities of the two groups. 
The Spiriterinacea which arose in the Early Carboniferous were interpreted 
as evolving directly from the Cyrtiacea because of the homologous "true 
punctate" form of shell. Pitrat*s (1965) fundamental division into two 
stocks, one with a striate and based on the nature of the cardinal process 
was not given any taxonomic status by Ivanova.
4. Boucot (1975» fig* 27) provided a phylogenetic scheme for the Silurian- 
Devonian Spiriferida. Some of his spiriferide suprageneric groupings and 
their affinities were discussed.as appendices. To some extent his scheme 
follows that of Pitrat (1965) but there are some major differences. The 
Spiriferacea were divided up into the Cyrtiidae, Delthyrididae, Ambocoe- 
liidae, Reticulariidae and the Costispiriferidae. The Cyrtospiriferidae 
and Spiriferidae were not discussed but were represented in Late Devonian 
in his fig. 27) although their generic content could not be clarified.
The Delthyrididae were diagnosed as having a fine ornamentation of con­
centric growth lamellae fringed with spines, short crural plates (dorsal 
adminicula) dental plates and plicate lateral flanks. Seven subfamilies 
were recognised: the Delthyridinae, Acrospiriferinae, Hysterolitinae, 
Kozlowskiellininae, Paraspiriferinae, Muerospiriferinae and the Spino- 
cyrtiinae. The Spinocyrtiinae (Anderson et aJLf > 1969) were shown origin­
ating from Howellella. The genera assigned to the Delthyridinae included 
Delthyris. Ivanothyris. and Quadrifarius. Boucot assigned sixteen genera 
to the Acrospiriferinae. They were differentiated from the Paraspirif­
erinae (=Fimbrispiriferinae) by the lack of crural plates (dorsal admin­
icula) and simple lateral plications, and separated from the Hystero­
litinae on the basis of different position of cardinalia. The cardinal 
process of the acrospiriferinids was interpreted by Boucot as being placed 
at the bottom of a relatively open nctothyrial cavity lacking a "shelf".
The cardinalia of the Hysterolitinae, however, were described as being 
placed on an "elevated shelf" more or less in the plane of the interarea.
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The morphological basis of early classification schemes of spiriferides 
by Waagen (1883), Hall and Clarke (1894), Schuchert (1893, 1897, 1913), 
Fredericks (1926), Schuchert and LeVene (1929) and Paeckelmann (1932), 
have been criticise d by George (1931, 1933)» Allan (1947), Havlicek (1959) 
and Pitrat (1965) as artificial. The major groupings of taxa proposed 
by Waagen (1883) and others are useful as keys for aiding in the identifi­
cation of genera but do not reveal insights into the origins or lineages 
of major groups. These classifications schemes bear little resemblance 
to those of modern systematists.
Waagen*s (1883) scheme was not comprehensive. Delthyris. Hysterolites. 
Trigonotreta de Koenig, 1825, and Brachythyris McCoy, 1844, were not incl­
uded, and origins of subfamilies not mentioned. It is essentially a 
morphological classification only. The invalid informal groupings pro­
posed by Hall and Clarke (1894) were likewise morphologic,
Schuchert*s (1893, 1894, 1897) use and designation of the Trigonotretiinae 
is invalid, since by his own admission Trigonotreta was synonymised with 
Spiriferf (see Articles lie and 39 of the I.C.Z.N.). Subsequently Schu­
chert and LeVene (1929) accepted Trigonotretiinae as a synonym of Delthy- 
rinae. Ev^n with this modification the classification proposed by Schu­
chert and LeVene (1929) is essentially a more complex form of Waagen*s 
(1883) scheme.
The morphologic approach to spiriferid classification was taken to extremes 
by Fredericks ( 1926) use of a coordinate system, based on the apical 
structures of the ventral valve and the type of external ornamentation.
It resulted in subfamilies and genera being far removed from their orig­
inal diagnoses, and led George (1933» P* 429) to remark that "the complete 
artificiality of the scheme is demonstrated by the fact that there are 
several theoretical surmised pigeon holes including one whole subfamily 
which o,re not yet fitted by specimens whose objective existence has been 
determined". This morphologic approach has the advantage of being simpl­
istic in its application as a key, but completely fails to reveal family 
and generic origins and their relationships.
Criticism of a previous classification scheme for the spiriferides.
Paeckelmann*s (1932) scheme, like that of Schuchert and LeVene (1929) is
o
modified from Waagen (1883), "but is distinguished in that Paeckelmann 
accepted only two subfamilies of spiriferids as against the seven diag­
nosed by Schuchert and LeVene. These two subfamilies, Spiriferinae and 
Spiriferininae, were defined solely on the basis of the structure and 
nature of the jugum; features which were given higher taxonomic value by 
Schuchert and LeVene, Comparison between the two systems shows that 
Paeckelmann relegated Schuchert and LeVene!s scheme so that their seven 
subfamily group taxa were placed at an informal suprageneric level between 
the genus level and subfamily level of classification. This is outside the 
scope of articles 29 and 35 of the I.C.Z.N. (1961), Paecklemann1s supra­
generic taxa are therefore invalid. He did however attempt to show lin­
eages for included spiriferid genera, but his generic groupings in terms 
of their evolution and lineages does not coincide with his classification 
system. Note that Reticularia. and Cyrtospirifer are classified in the same 
suprageneric section and yet are considered to be unrelated in his evol­
ution chart (p, 58.), A point which was emphasized by George (1933)*
George (1933) noted that the taxonomic criteria used by these early workers, 
such as dental plates, form of the ventral interarea, shape and outline of 
the shell, nature of external macro- and micro-ornament have been used 
without reference to their occurrence in space and time. He was able to 
demonstrate that all these characters evolve and disappear from the record 
several times during the course of spiriferide evolution, George*s (1933) 
essay is important because it documented for the first time that conver­
gent evolution could occur in different spiriferide groups, thereby allow­
ing for genera of different family groups to exhibit homeomorphic equiv­
alents which are genetically unrelated.
Termier and Termier (1950) attempted to discriminate at the higher levels 
of taxa between those characters which they considered to have a low suscept­
ibility to homeomorphism, such as the type of shell structure, external 
micro-ornament and the form, presence or absence of dental plates of the 
ventral valve, and those of high homeomorphic susceptibility. The chara­
cters highly susceptible to homeomorphism were relegated to the genus level. 
However, later workers (Pitrat, 1965 and Rudwick, 1971) have indicated that 
even the shell structure, external micro-ornament and form of dental plates 
are homeomorphic. The application of these features does not always 
provide a reliable guide to the affinities and lineage pathways of groups
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of main spiriferide stocks. Consequently Termier and Termier*s (1950) 
scheme is not accepted.
Havlicek (1959) hinted that consideration should he given to applying the 
dorsal cardinalia as features of taxonomic importance at the family-group 
level, although he himself ignored them Completely in his diagnoses at the 
suprageneric levels.
The classification outlined hy Pitrat (1965) in the Treatise on Paleon­
tology was a radical departure from all previous schemes, because he fund­
amentally divided the spiriferides into two stocks on the basis of those 
genera possessing a smooth cardinal process and those with a striated 
one." Ivanova (1959, I960 and 1972) and Havlicek (l97l) have not accepted 
this division. Instead they emphasize the importance that should be given 
to shell structure (Cooper, 1944, 1969) shape and outline of the shell 
(Johnson, 1970, 1975) and external ornamentation (Boucot, 1975). Cooper, 
Johnson and Boucot have emphasized these particular features in their 
schemes.
The use of internal features o| the ventral valve and external ornament­
ation of the shell as diagnostic features of major taxa is still emphasized 
by some modern*spiriferide systematists resulting in total disagreement 
with those workers who emphasize the dorsal valve features. Thus a strong 
dichotomy of opinion exists between those in favour of the "dorsal card- 
inalia principle" (Pitrat, 1965; Cooper, 1969; Thomas, 1971; Carter, 1972* 
1974; Rudwick, 197l) and tho se who advocate micro—ornamentation and shell 
structure and features of the ventral valve (Havlicek, 1959, 1971; Ivan­
ova, 1959, I960, 1972; Johnson, 1966a, 1966b, 197Q; Boucot, 1975). Rad- 
wick (l971) p. 27) noted that "the classification of brachiopods has re­
mained extremely confused until recently, owing to attempts to use one or 
a few isolated morphological characters as diagnostic features of major 
taxa". The selection of one or a new morphological characters as diagnostic 
features at higher taxonomic levels (class or order) is applied elsewhere 
in the Animal Kingdom. For example, among the Vertebrata, the presence or 
absence of feathers is used to separate Aves from Reptilia; and differences 
in the form of pelvic girdle separates the Order Ornithischia from the 
Order Saurischia (Raup and Stanley, 197l).
There is no a priori reason why the "dorsal cardinalia principle" cannot 
he applied to the Spiriferida, and I do not consider it as an isolated 
morphological character sensu Rudwick. I maintain that the division of 
spiriferides based on the dorsal cardinalia principle represents a more 
"natural classification" than the application of shape of shell, micro­
ornamentation, and shell structure; features which are so variable and 
homeomorphic •
The objections.to the "dorsal cardinalia principle" by Havlicek (l97l) 
and Ivanova (i960, 1972) need careful consideration. Havlicek (1971, p. 8) 
rejected the over-riding importance that Pitrat (1965) gave to the form of 
the cardinal process in spiriferide classification. Havlicek described 
two groups of Silurian-Devonian spiriferides from Bohemia. He also dis­
cussed their origin, development and affinities with other spiriferide 
groups. One group he assigned to the Family Martiniidae, ranging from 
Early Carboniferous to the Permian, whilst the other group he assigned to 
the Superfamily Reticulariacea, ranging Early Devonian to Permian. He 
described the former group as martiniids because of their close similarity 
to martiniids in outline, shape, essentially smooth shell with a micro­
ornament consisting of concentric growth lamellae and rows of radially 
arranged capillae and pits. Three genera were assigned to the Martin­
iidae by Havlicek, two of which, Tenellodermis Havlicek, 1971, and Cingul- 
odermis Havlicek, 1971, were described as possessing a smooth cardinal 
process and essentially radially striate micro-ornament. The third genus, 
Na.iadospirifer was described as possessing "longitudinally striate diductor 
attachments in the brachial valve" (Havlicek, 1971, p. 9) and radially 
pitted micro-ornament. It is not expressly clear from his illustrations 
and descriptions of the type species N. naiadum (Barrande), whether it has 
a smooth or striate cardinal process (see.Havlicek, 1959, text fig. 31, 
p. 78, p. 233)* If Havlicek is correct then an assignment to the Super­
family Reticulariacea may be necessary as proposed by Boucot (1963, p.685 ,
1975, fig* 27)* The absence of surficial pits and the presence of a smooth 
cardinal process in Tenellodermis and Cingulodermis would tend to preclude 
them from the Martiniidae. Havlicek suggested that this Bohemian Silurian- 
Devonian group arose from an unknown cyrtiid in the Wenlockian. The earliest 
known species of this group is Wenlockian species Tenellodermis praetenellus • 
Havlicek, 1971, from the Liten Formation, Kozolupy, Bohemia • T. praet­
enellus was described by Havlicek (1971, p. 8-9) as possessing uninterrupted
radially striate micro-ornament, (Havlicek, 1971, pi* IV, fig* l), a 
weak but well defined fold and sulcus (Havlicek, 1971, pi. Vll, figs.
7-9» 13-14), thin long divergent dental plates and short crural plates. 
These characters persist in other later species of Tenellodermis and in 
Cingulodermis. although the micro-ornament of Tenellodermis microdermis 
Havlicek from the Lochkov Formation, becomes capillate and pitted. Overall 
these characters indicate a cyrtiid affinity rather than a martiniid affin­
ity. The known time range for this group is from the Wenlockian to the 
Eifelian (Havlicek, 1971, p. 8-9, p. ll)* The record of the earliest true 
martiniid is Eomartinopsis. from Early Carboniferous (Havlicek, 1971,
P. 10), giving a time gap of approximately 35 million years. I suggest 
that this reflects separate origin and development as expressed in their 
different dorsal cardinalia and micro-ornamentation. Tenellodermis and 
Cingulodermis are nothing more than cyrtiids having a homeomorphic equiv­
alence with the younger Martiniidae.
The other group of the Silurian-Devonian spiriferide genera from Bohemia
that Havlicek (l97l) assigned to the Reticulariacea included: Xenomartinia
Qbesaria Havlicek, 1957; Candispirifer Havlicek, 1971; and Proreticularia
Havlicek, 1957. Havlicek (l97l) stated that these four genera
formed a ’’well-knit group” for which he erected a new family the Xenomar­
... i T i |tmiidae tu Ksd\ diagnosed  ̂ ro t , \ 3 " include' forms with a
non-costate shell and a concentric lamellose and granulose micro-ornament, 
a complete lack of dental plates, and a simple, bilobed or multilobed 
cardinal process. However, according to Pitrat (1965), Thomas (l97l) and 
Pavlova (1969), among others, the Reticularacea are also characterised 
by biramous or uniramous spinose micro-ornament radially arranged over the 
surface of the shell, with or without well developed dental plates, with 
or without a ventral median septum, and a striate cardinal process; features 
which are lacking in the Xenomartiniidae. All four genera lack a striate 
cardinal process contrary to Havlicek (1971) According to Hav­
licek (l959> P* 245) only a few specimens of Xenomartinia monosepta 
Havlicek, have a trilobed cardinal process, all other specimens of X* 
monosepta« and X* monoseptoides Havlicek, are smooth and bilobed (never 
multilobed), and the other xenomartiniids possess either a smooth single 
lobed cardinal process (Proreticularia and Candispirifer). or it has not 
been illustrated or described (Qbesaria). There appears therefore to be 
more evidence for allying the Xenomartiniidae with the Cyrtiacea than the 
Reticulariacea on the basis of concentric lamellose and granulose micro­
ornament and smooth cardinal process; features which are diagnostic of the
Cyrtiacea. The absence of dental plates in the Xenomartiniidae neither 
confirms nor denies its affinity with the cyrtidinid stock.
Other externally "smooth” Silurian-Devonian genera assigned to the
Reticulariidae by Havlicek (1957, 1959, 197l), Johnson (1970), Boucot
(1975) and Pavlova (1969) among others, include; Reticulariopsis Fredericks,
1916, Warranella Crickmay, 1953» Undispirifer. Na.jadospirifer. Bo.iothyris,
Quadrithyris. and Quadrithyrina. Not all these authors agree as to the
generic content of this family, but there appears to be reasonable, close
affinities with the Lower Carboniferous genus Reticularia. even allowing
for an apparent complete absence of reticulariids from the Fammenian
(Pavlova, 1969> P* 47). Boucot (1975, fig. 27), however, does not accept
Pavlova1s view of this "break"; he maintains continuity of Reticularia
from the base of the Frasnian through to the Lower Carboniferous. All
these genera have a uniramous spinose micro-ornament (the pits on Na.jado-
spirifer are interpreted by Boucot 1973, as spine bases) dental plates
with or without a ventral median septum, and a striate cardinal process.
fo r*  (Kcjb- . . .There I consider these genera belong to the Reticulariidae.
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Ivanova’s (1972) use of micro-ornamentation and types of shell structure 
as subordinal and superfamily features needs qualification. Ever since 
Clarke (1913), workers have proposed that micro-ornamentation is an im­
portant character in spirifer taxonomy. However, this claim cannot always 
be substantiated. The micro-ornament is susceptible to destruction either 
by mechanical abrasion during transportation of shells before or after death 
or by incomplete or complete diagenetic changes to the shells during or 
after fossilization. Balinski (1975) demonstrated that in order to under­
stand the development and form of the surface micro-ornamentation of the 
Ambocoeliidae, specimens had to have well preserved primary layers. He 
recognised that Ambothyris. Crurithyris. and Ilmenia possess both a primary 
and secondary micro-ornamentation. The primary micro-ornamentation is 
preserved in the form of capillae and can change by weathering to form a 
characteristic secondary micro-ornamentation known as microspinosity. Both 
primary and secondary condition occui in the single specimen and Balinski 
cautions investigators of the Spiriferida to be careful to consider the 
genesis and the state of preservation of ambocoeliid species when assigning 
them to genera on the basis of micro-ornamentation. This may apply to 
other genera particularly among the DeIthyrididae and the Reticulaijacea.
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Fenton (1931, P» 24—25* fig» 63—64) illustrated and described a highly 
variable micro-ornament for Cyrtospirifer iowensis on the single specimen 
ranging from radially striate, interrupted radially striate, pustulose, to 
microspinose. Whether this is the result of weathering as in ambocoeliids, 
or is a feature of ornament changing with growth of the shells is debat­
able, The ability of some spiriferide groups to show such intraspecific 
and interspecific variability in types of micro-ornament cautions its 
unqualified use (by Ivanova, 1972$ and Havlicek, 1971) as a major tax­
onomic feature, in spiriferide classification. Its use as a cyrtiid feat­
ure alone appears valid because of its consistency of form in that group.
In other groups it is too variable to be of diagnostic value.
Ivanova (1972) further attempted to discriminate major spiriferide taxa 
on the basis of shell structure. The Spiriferidina, including Cyrtinacea 
and Spiriferinacea were diagnosed as having "true” punctation, whilst 
the Syringothyrididae were diagnosed as having ’’quasi” punctation (not 
true punctation). The Ambocoeliidae were stated as having a form of
punctae, in the inner layer, produced by pitting. This is not to be con-
<
fused with the punctae of the Coscinnospiriferinae. The validity of 
this division is difficult to ^ssess. The nature of punctation found in 
the syr.ingothyridids has been described as punctation and^whilst
the distribution and size of punctae can vary (Thomas 1971, p»134 ) they 
nevertheless perforate all layers of the shell and therefore fulfil the 
definition given to punctae by Williams (1956, 1965, 1968a),, and Williams 
and Rowell (1965).
Addendum to discussion on punctae in the Splriferida
Cooper and Grant (1976, p.2666) raised the punctate Spiriferinacea to ordinal 
level as the Spiriferinida, with two suborders Retziidina Boucot Johnson 
and Grant, and the Spiriferinidina. The diagnosis was given as : "Punctate 
shells bearing transversely coiled helical brachidia". They later, on 
p.2667, noted that species of the Spiriferinidae were to be found in all 
periods from the Devonian to the “Jurassic. However^no mention was made 
of Devonian or Carboniferous species and so judgement of their taxonomic 
amendments is withheld until such species lists are given. It is noted 
that Dagis (1974, p.152) has already placed Retziidina into a new order 
Athyrida <x perfectly acceptable taxonomic umbrella to this rather bizarre 
group. No consideration to Dagis (1974) placement was offered by Cooper 
and Grant. ,
The following classification scheme used herein for the spiriferides 
is as follows:
Order Spiriferida Waagen, 1883
Suborder Cyrtiidina new suborder
Superfamily Cyrtiiacea Fredericks 1919 (1924)
Family Cyrtiidae Fredericks 1919 (1924)
Subfamily Cyrtiinae Fredericks 1919 (l924) 
genera included: Cyrtia, Plicocyrtia Boucot 
1963 ?Tannuispirifer Ivanova, i960.
Subfamily Eospiriferinae Schuchert and LeVene,
1929 •.
~ genera assigned: Eospirifer 
Havlicekia Boucot, 1963, Janius, Hedeina, Nikiforovaena,
Cingulo dermis.̂ Tennellodermis. Striispirifer« Spurispirifer 
Havlicek, 1971.
Family Ambocoeliidae George, 1931 
Subfamily Ambocoeliinae George, 1931 
Genera assigned: Ambocoelia, Alaskospira,
Ambothyris, Attenuate 11a, Bisinocoelia, Crurithyris, Lad.jia, 
Echinocoelia, Emmanuella, Ilmenia, Metaplasia, Spinoplasia,
Moravilla and Plicoplasia.
Subfamily Coscinnospiriferinae Subfam, nov.
Genera assigned: Coscinnospirifer gen, nov,
?Pustulatia Cooper 1956
Family Xenomartiniidae Havlicek, 1971 
Genera assigned: Xenomartinia, Proreticularia,
Obesaria. Candispirifer, ?Eoreticularia Nalivkin in 
Fredericks 1919 (1924),
Suborder Spiriferidina Waagen, 1883 
Superfamily Cyrtinacea Fredericks, 1911 
Family Cyrtiiiidae Fredericks, 1911 
Genera assigned: Cyrtina, Tecnocyrtina Johnson 
and Norris, 1972, Cyrtinaella Fredericks, 1916, Squamulariina 
Fredericks, 1916, Trochalocyrtina Wright, 1975.
Superfamily Delthyrididacea Waagen, 1883 
Family Delthyrididae Waagen, 1883 
Subfamily Delthyrididinae Waagen, 1883 
Genera assigned: Delthyris. Ivanothyris.
Quadrifarius,
Subfamily Acrospiriferinae Termier and Termier,
1950
Genera assigned: Acrospirifer, Antispirifer. 
Anstralospirifer, Euryspirifer. Howellella, Subcuspidella 
Mittmeyer, 1965, ?Dyticospirifer. ?Howittia Talent, 1956, 
Struveina Boucot, 1975, ?Vandercammenina Boucot, 1975, 
Mauispirifer, Vannuspirifer gen. nov., Selwynia gen. nov.
Subfamily Hysterolitinae Termier and Termier,
1950
Genera included: Hysterolites. Brachyspirifer .LA
Multispirifer Kaplun, 1961.
Subfamily Cyrtinopsidinae Boucot 1957 
Genera assigned: Cyrtinopsis. Plicocyrtina. 
Boucotinskia. Kozlowskiellina. Holcospirifer Bassett, 
Cocks and Holland. .
Subfamily Spinellinae Johnson, 1970 
Genera included: Spinella. Eurekaspirifer.
Subfamily Tylothyridinae Carter, 1972
Genera included: Tylothyri£. Texathyris Carter,
1972
Family Mucrospiriferidae Pitrat, 1965«
Genera assigned: Mucrospirifer. Duryella 
Boucot, 1975; Brevispirifer. Amoenospirifer. Apousiella 
Carter, 1972, Eleutherokomma. ?Mediospirifer Bublichenko, 
1956
Family Costispiriferidae Termier and Termier, 1950 
Genera assigned: Costispirifer. ?Cumberlandina 
Boucot, 1975s Indospirifer Grabau, 1931*
Family Spinocyrtiidae Ivanova, 1959
Genera assigned: Spinocyrtia. Adolfia Gurich,
1909, Acutatheca. Alatiformia Struve, 1964.
Family Paraspiriferidae Pitrat, 1965.
Genera assigned: Fimbrispirifer. Concinnispirifer 
Boucot, 1975, Paraspirifer.
Superfamily Reticulariacea Waagen, 1883 
Family Reticulariidae Waagen, 1883 
Genera assigned: Reticularia McCoy, 1844; 
Reticulariopsis, Georgethyris Minato, 1953, Bojothyris,
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Quadrithyris, Quadrithyrina, Na.jadospirifer. Undispirifer 
Havlicek, 1957, Warranella.
Family Elythidae Fredericks, 1919 (1924)
Superfamily Spiriferacea King, 1846 
Family Spiriferidae King, 1846
Family Cyrtospiriferidae Termier and Termier, 1950 
Family Syringothyrididae Fredericks, 1926 
Subfamily Syringothyridinae Fredericks, 1926 
Subfamily Licharewiinae Slusareva, 1955 
Superfamily Mariiniacea Waagen, 1883 
Family Martiniidae Waagen, 1883 
Family Ingellarellidae Campbell, 1953 
Superfamily Suessiacea Waagen, 1883 .
Family Suessiidae Waagen, 1883
Superfamily Spiriferinacea Davidson, 1884
Family Spiriferinidae Davidson, 1884
The basis for classification proposed herein will be briefly discussed 
under each diagnosis for taxa utilised;'"but as will be seen from the 
fore-going discussion, the criterion given most weight in this scheme 
is the dorsal cardinalia as it gives what seems to be a successful group­
ing into natural generic associations. At various subordinate taxonomic 
levels criteria (shell structure, shape, ornament etc.) have importance.
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Suborder Cyrtiidina new Suborder 
(emended herein)
Diagnosis
Small to large spiriferides with almost invariably a non-striate cardinal 
process, with or without dorsal adminicula and jugum in the dorsal valve. 
Shell substance impunctate or punctate.
Range
Early Silurian to Early Permian,
Discussion
The diagnosis is an emended form of the one proposed by Pitrat (1965) 
for the Superfamily Cyrtiacea. The division of two main stocks of 
spiriferides into those essentially with or without a striate cardinal 
process is formalised at the subordinal level. It was earlier hinted at 
by Pitrat (1965 H667)o One superfamily is recognised: the Cyrtiacea,
/
Superfamily Cyrtiacea Fredericks 1919 (1924) (ex Cyrtinae 
Fredericks, 1919 (1924), p# 312; modified from Pitrat, 
I965, H668; emended herein)
Diagnosis
Cyrtidina with a highly variable form, macro-ornamentation, micro­
ornamentation usually radial and concentric lamellae, interior of the 
dorsal valve with short divergent, or subparallel dorsal adminicula. 
Shell substance normally impunctate^fi .
Range
Early Silurian (Llandovery) to Early Permian,
1
Discussion
The atence of a tichorhinum and a normally absent perforate deltidium 
impunctate shell is sufficient to distinguish the Cyrtiacea from the 
external homeomorphic Cyrtinacea.
Three families are recognised: The Ambocoeliidae, Xenomar^iniidae and the 
Cyrtiidae, The Ambocoeliidae have been variously classified in the Spiri- 
feracea (George, 1931; Boucot, 1959» 1975; and Lenz, 1972), Martiniacea 
(Ivanova 1959» I960, 1972) the Delthyrididacea (Johnson, 1 9 6 6 f  1970), and 
the Cyrtiacea (Pitrat, 1965; and Cooper and Grant, 1976), George*s 
(1931, p. 41-42) reasons for including the Ambocoeliidae in the Spiriferacea 
were based on the common characteristics of coiled laterally directed 
spiralia with or without a jugum, marked differences in dorsal cardinalia 
and the externally similar reticulariids, Ivanova’s reasons for allying 
the Ambocoeliidae with the Martiniacea have already been discussed, John­
son (1966? 1970) included them with the Delthyrididacea without comment
Boucot*s (l975) reasons for including the Ambocoeliidae with the Spirif­
eracea were based upon the suggested close evolutionary affinities that the 
primitive ambocoeliids have with early delthyridids. He noted that the 
earliest ambocoeliids occur in Early Wenlockian beds of Baillie- 
Hamilton Island and possess an howelie11id-1ike external form with a median 
mound-like smooth cardinal process. He stated p, 375, that "the ancestral 
pre-Wenlock junction of the Ambocoeliidae with a howellellid member of the 
Delthyridae will have a morphology very close to that known for Late 
Llandovery Howelie11a. The removal of dental lamellae and the introduction
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of a simple cardinal process are all that are needed to make the transition. 
Therefore the Family Ambocoeliidae is here assigned to the Spiriferacea". 
Thus Boucot implies that the smooth cardinal process has originated inde­
pendently at least twice in spiriferide evolution, firstly originating 
with Cyrtiacea (Family Cyrtiidae) in the Llandovery and later arising 
from the Delthyrididacea (Family Delthyrididae) during the Wenlockian. 
However, the cardinal process of other articulate brachiopod groups is 
conservative in its development and evolution, (Cooper 1969) and there is 
no a priori reason why it should not be so in the Spiriferida; (Carter, 
1974). It appears to be equally plausible to accept a directly evolution­
ary link between the Ambocoeliidae and the Cyrtiidae, on the basis of sim­
ilar cardinalia as earlier proposed by Pitrat (1965) and look for the 
precursor of the ambocoeliids amongst the Cyrtidina rather than the 
Spiriferidina.
V
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Family Ambocoeliidae George, 1931 (ex Ambocoeliinae 
George, 1931» P* 42; modified from Pitrat, 1963, HÓ72; 
emended herein).
Diagnosis
Small Cyrtiacea with hinge width often less than maximum width; plicate, 
non plicate, or smooth; fold and sulcus variably developed; interior of 
the ventral valve with adminicula either reduced or absent; interior of 
dorsal valve with large well developed, smooth, bifid or tuberculate 
cardinal process and usually short adminicula; shell substance impunctate 
or punctate.
Range1
Middle Silurian (Wenlockian) to Permian. '
Discussion
The diagnosis is an emended expansion of Pitrat (1965). However the 
classification scheme adopted here for the Ambocoeliidae differs from that 
of Pitrat (1965) essentially in a more rigorous segregation of genera 
based on the cardinalia of the dorsal valve, the absence or slight develop-' 
ment only of dental plates, shell shape and shell structure. The sub­
familial division proposed by Ivanova (i960, 1972) is not accepted.
The original diagnosis of George (1931, p« 42) included absence of ventral 
adminicula, more or less developed dorsal adminicula, few whorls of the 
spiralia and external ornamentation. He only referred to the smooth 
cardinal process when distinguishing the ambocoeliids from the martiniids 
and reticulariids. Stehli (1954), Ivanova (1959, I960, 1972), and Pitrat, 
(1965) also failed to include any modifications to the cardinalia in their 
diagnoses.
The cardinal process of the Ambocoeliidae is always well developed and forms 
a prominent bifid or smooth bulbous structure often supported by a median 
septum and short dorsal adminicula. The tuberculate cardinal process of 
Crurithyris. illustrated and described by George (1931, p. 38, pi. 5, 
fig. 4) appears to be unique. Cooper and Grant (1976, p. 2120) show 
that the tuberculate cardinal process of Crurithyris is a modified striated 
one, but differing from the spiriferidine type in detail. The longitud­
inal platelets, characteristic of the spiriferidines are replaced by 
cylindrical rods or tubes which are orientated either perpendicular to the
plane of the notothyrium as in £. magnispina George from the Carboniferous 
Limestone of U.K., or parallel to the plane of the notothyrium as in 
C. longirostris Cooper and Grant, from the Permian of Texas.
Most of the genera listed by Pitrat in his Ambocoeliidae are included here. 
The emended diagnosis covers a large number of genera with a variable form. 
Exceptions include: Ilmenispira Havlicek, a synonym of Ilmenia Nalivkin 
(Balinski, 1975); Prosserella is a reticulariidas indicated by Boucot 
(1975, fig. 27., p. 173); and Quasimartinia Havlicek a synonym of Amboc- 
oelia Hall.
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The definitions given by Pitrat (1965) for Plicoplasia Boucot and Lad.jia 
Veeyers are not accepted. He described them as having striate cardinal 
processes; this is in error. Boucot (1959, p. 19) described Plicoplasia 
as having "an elongate cardinal process which may be deeply cleft medially 
or deeply striated". The type species, P. cooperi Boucot from the Orisk- 
anian of eastern North America is described by Boucot (op. cit.) in part, 
as possessing an unstriated, bifid cardinal process; a later description 
£_• cooperi from Spinoplasia Zone, Rabbit Hill, Nevada by Johnson (1970, 
p. 2l6, pi. 69, figs. l6, 18, 20) confirms Boucot*s original description, 
except that P. cooperi can have a smooth rod-like process (pi. 69, figs. l6, 
20). P. plicata (Weller) from the Oriskanian (Siegenian) of eastern North 
America and P. planoconvexa (Knod) from the Lower Devonian of Bolivia and 
South Africa by Boucot (1959) and P. acutiplicata Lenz from the Siegenian 
of northern Canadian Cordillera by Lenz (1972) all have a striate cardinal 
process. I suggest that"P!J plicata. "P." planoconvexa and "P." acutiplicata 
are misplaced in the Ambocoeliidae, warrant a new name, and re-assignment 
to the Delthyrididae. P. cooperi also differs from P. plicata. P. plano­
convexa and P. acutiplicata in form, position and attitude of dorsal admin­
icula.
Boucot (1973» p* 63, pi. 19, figs. 19-29) described and illustrated a 
plicate form from the Tarratine Formation (Siegenian) Somerset County,
Maine, U.S.A., which he assigned to Plicoplasia plicata. He recorded the 
species as possessing Ma prostate, posteriorly directed, medially grooved, 
terminally bifid cardinal process" i.e. one which is smooth. However, his 
illustration on pi. 19, fig. 23, shows a dorsal valve with a cardinal 
process, including five longitudinal platelets, i.e. striate. It further 
exphasizes the misplacement of "P." plicata. "P." planoconvexa, and"P." 
acutiplicata in the Ambocoeliidae,
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The Late Devonian genus Lad.jia from Fitzroy Basin of Western Australia 
apparently does not have a striate cardinal process. It is therefore 
interpreted as a member of the Ambocoeliidae.
Various attempts have been made to divide the Ambocoeliidae into sub­
families none of which are satisfactory. Vandercammen (1956) subdivided 
the Ambocoeliidae on the presence or absence of dental lamellae. Havlicek 
(1959) used the presence or absence of a dorsal fold or sulcus as basis for 
his subdivision. Ivanova (i960, 1972) divided the Ambocoeliidae on the 
basis of differences in the microsculpture of internal layers..Included in 
her concept of the Theodossiinae are genera which are assigned to the 
Cyrtospiriferidae, Costispiriferidae and Reticulariidae by other workers.
I
A division of the Ambocoeliidae is here attempted on the basis of shell 
structure: Coscinnospiriferinae sub. fam. nov. which are plicate and 
punctate, and Ambocoeliinae George, 1931» (smooth and impunctate).
r
Subfamily Coscinnospiriferinae Subfam. nov.
Diagnosis
Transverse, plicated ambocoelijds with narrow ventral interarea, and an 
open, triangular delthyrium; the interior of the ventral valve with very 
short adminicula interior of dorsal valve with a smooth bifid cardinal 
process supported by a median septum and adminicula; shell substance 
punctate.
Range
Late Silurian (Ludlovian) to Middle Devonian,
Discussion
Only one genus, Coscinnospirifer gen. nov. is definitely assigned to the
Coscinnospiriferinae. Pustulatia Cooper, from the Hamilton Group (Middle
Devonian) of New York was described by Hall (i860, p. 72) as possessing
pustules arranged in radial lines (which may be impressions of punctae)
and a smooth cardinal process supported by a low median septym and narrow
divergent foveal plates (dorsal adminicula). Pustulatia is also known
from Jate Early to Middle Devonian of the Parana Basin of South America
(■Isaacson, 1977a, 1977b) and the Early Devonian (Bokkeveld Beds) of
South Africa, The assignment of Pustulatia to the Coscinnospiriferinae
cannot be confirmed because its shell structure has not been described.
The differences between the genera, such as the presence of a low median
septum of the ventral valve of Pustulatia and its absence in Coscinno-
spirifer. and the equidimensional outline of Pustulatia as compared with
the transverse outline of Coscinnospirifer, are interpreted as generic.
# > L— tAn extensive literature search has failed to reveal other Late Silurian and
Early Devonian genera that have morphological affinities with the Coscinno­
spiriferinae.
The Coscinnospiriferinae are distinguished from the Cyrtiidae by the 
presence of short dorsal adminicula, well developed smooth bifid cardinal 
process supported by a median septum and the punctate shell. The dorsal 
adminicula of the Cyrtiidae are much longer, and the shells are impunetate.
Coscinnospiriferinae are differentiated from the punctate Cyrtiniidae on the 
basis of the absence of a tichorinum and spondyiium, and non-hemipyramidal 
ventral valve.
Coscinnospirifer gen. nov
Type Species
Coscinnospirifer charyonius sp. nov.
Diagnosis
Transverse punctate Coscinnospiriferinids with at least one median plic­
ation in the fold and sulcus; lateral subangular plications on each flank 
separated by narrow rounded interspaces.
Derivation of name
From the Greek Coscinnus meaning sieve-like or full of holes.
Discussion *
Coscinnospirifer is known from variously preserved shells and molds of the 
type species collected at the type locality and from the Florence Quartzite 
of the Dondas Trough, Tasmania. Plicoplasia cooperi superficially resemble 
Coscinnospirifer but is impunctate, does not possess ^  median septum or 
ventral adminicula and has a varyingly developed dorsal median septum. 
Plicoplasia also has fewer lateral plications and deep MU” shaped inter­
spaces. Pustulatia has similar cardinalia, external macro- and micro­
ornamentation, but differs from Coscinnospirifer in possessing ventral 
adminicula.
2
(Plate, 19 , figs.J.-40; Plate, 24 , figs.-29-^).
Plates 20-23 .
Derivation of name
After the Greek "charyonius1’ meaning site of execution - i-(L the type 
locality is in Cemetery Lane, Eden Park.
Coseinnospirifer charyonius sp. nov.
Holotype •
Specimen GSV 64752 which is an internal mould of an articulated specimen 
and is figured on pi.-24 , figs.30-32.
«
Paratype s
GSV 647*12, GSV 64744-5, GSV 64747-50, GSV 64754-6, GSV 64759, GSV 64766-8, 
GSV 64772, GSV 64777, GSV 64779, GSV 65046,GSV65048 - 50.
Other figured specimens 
P49116-2CR-Q
Type Locality
Locality Ml^o(Coords.^Yan Yean 1:63,360) Cemetary Lane, Eden Park.
Type Strata
"Macropleura” Band of the basal part of the Humevale Formation.
Material
A total of 49 variously preserved specimens consisting of 13 internal moulds 
of articulated specimen, 10 shelled ventral valves and 4 shelled dorsal 
valves, 12 internal and 3 external moulds of the ventral valve and 9 int­
ernal and 5 external moulds of the dorsal valve from the type locality.
From Lye11 Highway 12 miles east of Queenstown Tasmania, 4 internal moulds 
of the ventral valve and 1 internal mould of the dorsal valve with counter­
parts are known.
Diagnosis -
As long as the«genus is monotypic the diagnosis of the genus is as for the 
species.
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Measurements of some specimens of 
Coscinnosuirifer charyonius sp.nov.*
Registered 
Specimen No. Hw Mw Lvv Ldv R w RdT
No of 
plicae 
in fold 
or sulcus
Wf or 
Ws
Hf or 
Hs
Lf or 
Ls
(a)
MS
Lda
GSV 64742 14.1 16.0 9.1 4 1 ? ? ? 3.0 1.0
GSV 64744 14.6 15.4 13.0, 4 1 3.2 ? J J-015
GSV 64745 9.8 10.2 5.7 4 1 3.0 22° 3.2 0.8
GSV 64747 12.0 12.6 5.4 3 2 4.5 28° 2.8 0.7
GSV 64748 12.5 13.6 11.5 3 2 28°
GSV 64749 11.6 12.2 8.8 4 1 16° 3.6 1.1
GSV 64750 12.0 14.0 9.4 4 1 14° 3.9 1.2
holotype 
GSV 64752 11.2 12.2 12.0 5.0 5 3 2 32° 1.9 0.5
GSV 64754 ? ? ? 5 2 • 27°
GSV 64755 14.7 16.2 11.3 4 2 26°
GSV 64756 16.8 18.3 10.3 3 2 290
GSV 64759 17.4 18.4 3 2
GSV 64766 8.8 10.4 9.9 3 2 30°
GSV 64771 9.6 12.0 11.8 3 2 30° 4.0 1.4
Registered No* of
-  2  -
Specimen No. Hw Mw L w Ldv Rvy Rdv plicae 
in fold 
or sulcus
GSV 64773 12.0 12.5 11.0 3 2
GSV 64777 9.4 12.0 9.0 2 2
GSV 64792 9*6 10.0 8.7 2 2
P 49109 12.6 12.6 8.1 5 2
P 49113 9.0 9.0 7.0 3 1
P 49115*A ? ? 8.3 3 2
B 12.4 12.4 . / 6.2 3 1
P 491l6*A 
B
12.4 12.4 6.2 3 1
P 49117*A 
B
13*0 13.4 9.4 3 2
P 49118*A 
B
O.
-
9.3 8.9 3 2
P 49118* 6.0 9.1 6.0 4 1
* from Lyell Highway 12 mis east of Queenstown Tasmania* 
A & B couterparts.
Wf or Hf or Lf or (d) Lda Ldp Wd Hd
Ws Hs Ls - MS
24°
32°
oo 1.3
5.0 ? 27° 1.5
3.1 ? 26° 2.1
3.1 ?
ooCM 2.1
5.2 2.0 32° 1.2
3.2 ? 25° 1.4
2.7 ? to 00 o 1.7
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Description
Exterior The shells are small to medium sized. The largest shell is 
greater than 19 mm wide and 15 mm long; smallest shell is greater than 
10 mm wide and 5 mm long. The shells are transversely subtrigonal to 
semicircular in outline with rounded cardinal extremities. The maximum 
width is anterior to the hingeline. In lateral profile the shell is 
subequally biconvex with a slightly more convex ventral valve. A prom­
inent ventral umbo projects slightly beyond the hingeline. The ventral 
interarea is short and extends to the cardinal extremities as narrow ridges. 
The interarea is orthocline to apsacline and encloses an angle of about 
120 degrees. The external surface is not preserved. The delthyrium is 
triangular and narrow and includes an angle of 25 to 30 degrees. The 
dorsal interarea is orthocline and very narrow. A rounded fold and sulcus 
extends from the dorsal and ventral umbo respectively to the biplicate or 
multiplícate anterior commissure, where it is about one half of the width 
of the valve. A median plication or two plications in the sulcus originate 
by intercalation near the ventral umbo. The bounding sulcal plications 
remain simple. The lateral slopes bear .3 to 5 subangular plications in­
creasing in size anteriorly. The shells are variously preserved and only 
the ventral and dorsal valves with original shell preserved reveal the 
punctae (See Phg.20-23 ). The punctae are observed in 10 specimens
including GSV 64744, GSV 64748, GSV 64755, GSV 64756 and GSV 64759- Thin 
sections of GSV 64744 (P1.20 t23 • ) reveals that the canals are inclined
to the shell fibres, appear to bifurcate (P1.22, fig* 2 ) and infilled with
blebs of clay or dark mineral water. The calcite fibres are consistently 
deflected downwards towards the canals. Most of the canals apparently do 
not transgress the boundary between the secondary layer and the accessory 
layer (Williams 196§a¿ Williams and Rowell, 1965).
Distribution of the punctae is not uniform over the shell surface. A 
complete pattern of distribution is not possible to construct, because of 
the fragmentary nature of preserved shell. The punctae are much more 
.densely packed in the grooves than on the cases of the plications, and 
apparently increase in density towards the anterior of the shell iii both 
ventral and dorsal valves. No punctae have been observed at the umbos of 
either the ventral or dorsal valve, suggesting that juveniles may have 
been impunctate.
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External moulds of ventral valve (GSV 64792) and dorsal valve (GSV 64772) 
have veil developed pustulose micro-ornamentation. The pustules on the 
surface of GSV 64792 appear to coincide with the position of punctae on the 
shell.
Interior of the ventral valve The hinge teeth are small, rounded and 
situated at the edge of the delthyrium hordering and projecting beyond 
the hingeline (P1.19,fig. 5 ), They are attached to the distal edge of
the dental plates. The dental plates are thin and very short. They are 
only found in the umbonal region of the ventral valve. The interior of 
the shell is marked by the impression of plications. No impression of 
diductor muscle scars is visible.
Interior of the dorsal valve The socket plates are attached to the dorsal 
interarea along their lateral edges and are elevated above the shell wall. 
Very thin short adminicula are located in the notothyrial cavity and attached 
to the floor of the valve at their posterior end. The sockets are deep 
and widen and deepen anterolaterally. They are masked posteriorly by 
a smooth bulb-like bilobed cardinal process, which occupies the posterior 
portion of the notothyrial cavity. Each lobe is bulbous and supported 
by a thick dorsal median septum which is united with the floor of the valve 
for its entire length. The septum originates approximately in the midlength 
of the dorsal valve as a thin low ridge but halfway towards the posterior 
of the valve it thickens and increases in height posteriorly. A muscle 
field is not discernible on the floor of the valve.
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Family Cyrtiidae Fredericks, 1919 (19^4) (trans. Boucot,
1963» ex subfam. Cyrtiinae Fredericks, 1919 (1924) =
Subfam, Eospiriferinae Schuchert and LeVene, 1929; 
emend, herein).
Diagnosis
Cyrtiaceids with a variable form; fold and sulcus present, smooth or 
unicostate; lateral slopes smooth, costate or plicate, micro-ornament 
consisting of radial striae, crossed by concentric growth lines becoming 
nodose, rarely spinose; delthyrium with discrete variously developed 
deltidial plates; ventral adminicula present; discrete chilidial plates 
may be present; dorsal adminicula well developed; shell substance 
impunetate•
Range
Lower Silurian (Llandovery) to Middle Devonian (Couvinian),
Discussion
The diagnosis is emended from Boucot (1963, p. 684), It differs by 
including the rare spinose ornament found in Cingulodermis and Tenello- 
dermis (Havlicek, 1971)• Two subfamilies are recognised: Eospiriferinae
and Cyrtiinae
Diagnosis
The diagnosis of Boucot (1963, p* 70l) is accepted. 
Discussion
See under discussion of Family Cyrtiidae. Genera inc 
Plicocyrtia and ?Tannuspirifer.
Subfamily Cyrtiinae Fredericks 1919 (1924)
(nom. transl# Boucot, 1963)
Genus Cyrtia Dalman, 1828
Type species
Anomites exporrectus Wahlenberg, 1821, p. 64, by subsequent designation 
of Davidson, 1853» p. 83.
Diagnosis
Diagnosis of Boucot (1963, p. 701 ) is accepted.
Discussion
Two rare species of Cyrtia are known from the Silurian-Devonian of 
southeastern Australia. £. tasmaniensis Gill from the Florence Quartzite 
( Ludlovian to ?Pridolian) of Western Tasmania and <C. subbiplicata 
(Chapman) from Humevale Formation, Lilydale, Victoria. They are repres­
ented solely by ventral valves.
Cyrtia subbiplicata (Chapman, 1913) 
(Plate 25 , figs.1-3 )
Synonymy
-*-913 Cyrtina subbiplicata Chapman, p. 109,
pl.^T , figs.^a-c
19^° Cyrtina sp. , - Gill, p.22.
(name only)*
19^8 Cyrtia subbiplicata (Chapman) - Gill, 
p. 6l, (name only)*
1973 Cyrtina subbiplicata Chapman - Chatterton, 
p.104 ,(name only)% *
Holotype
P12416 which is an internal mould of the ventral valve and illustrated 
by Chapman (1913, pi.X I , figs.16a-). •
Type Locality
Ruddocks Quarry (=G.20) of Gill (l940).
Type strata
Humevale Formation.
Material
Based on sole internal mould of the ventral valve P12416.
Description
Interior of ventral valve A pair of thin ventral adminicula project 
anteriorly from the umbo of the ventral valve, for one quarter the length 
of the valve. They correspond to the bounding plications of the sulcus. 
The ventral interarea is high, catacline to apsacline, and unevenly 
horizontally striated. The delthyrium is high, triangular and narrow.
No teeth are preserved. '
The sulcus is sharply defined, rather deep, and narrow and equal to only 
one quarter the width of the valve at the anterior commissure.
In cross-section the ventral valve is evenly arched, with no trace of 
plications on the flanks of the shell.
Discussion
G U I  (1948, p. 6l) drew attention to the misplacement of C. subbiplicata 
under the genus Cyrtina, noting the absence of a tichorhinum and presence 
of ventral adminicula. He correctly interpreted Chapman's (1913, pi. XI f 
fig,16a-<} species as being nothing more than a cyrtiid. The shape of the 
ventral valve and absence of plications on the flanks of the shell, pres­
ence of narrow high delthyrium and ventral adminicula are sufficient 
to place this species in Cyrtia.
£. subbiplicata differs from £. tasmaniensis by having rounder cardinal 
extremities and longer and narrow divergent ventral adminicula.
Subfamily Eospiriferinae Schuchert and LeVene,1929
(nom. transl. Boucot, 1963» p. 685).
Diagnosis
The definition and generic assignments of Boucot (1963» p. 685) are 
accepted.
Range
Lower Siluriant (Llandovery) to Middle Devonian (Couvinian),
Discussion
Most of the genera listed by Boucot (1963) and subsequently by Pitrat 
(1965) can be included here, Boucot^ diagnosis covers genera with a 
varied form, ranging from those with a primitively smooth shell and a 
radially striate micro-ornament (Eospirifer) to the deeply plicate shell 
of Hedeina, The plications can be reduced (Havlicekia), simple (Nikifor- 
ovaena), or they may bifurcate (janius). The sulcal pattern varies from 
smooth (Hedeina) to unicostate (Nikiforo.vaena). It is never duplicostate. 
The micro-ornament can become nodose or capillate, where concentric growth 
lamellae intersect with the fine radial striae as in Hedeina bowningensis 
(PI. 31 , fig. 6 ) and H. macropleura giving a "beaded micro-ornament"
(Boucot, 1963> p. 692). It is exceptionally well developed in Janius 
schmidti (Lindstrom) (Boucot, 1963, pi. 10, figs. 1-6).
The taxonomic position of Tenellodermis Havlicek, 1971, and Cingulodermis 
Haylicek, 1971, have already been discussed on p.^7o . Na.jadospirifer 
Havlicek, 1957, belongs to the Reticulariidae as suggested by Boucot (1963, 
p. 685) and not the Martiniidae as proposed by Havlicek (1972).
(ep cvt}
Topotype material of Na.jadospirifer examined by Boucot^shows that the 
cardinal process is striated and the surface of the shell is covered by 
coarse spinules distributed along the growth lamellae.
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Genus Hedeina Boucot, 1957
Type Species
Anomites crispa Linnaeus, 1758, p. 702, pi. 5, fig* 7.
Synonymy
1957 Hedeina Boucot, p. 323 '
1963 Macropleura Boucot, p. 690 .
1967 Hedeina Boucot - Brunton and Cocks, p. 171-172 ,
1975 Hedeina (Macropleura) Boucot - Boucot, p. 362
Diagnosis
A transversely elongate to elliptical eospiriferinid with a broad, flat, 
smooth fold and sulcus and 3 to 6 simple lateral plications on each flank 
separated by broad rounded interspaces; micro-ornamentation of fine radi­
ating striae.
Range
Middle Silurian (Wenlockian) to Early Devonian (Zlichovian) or ?Middle 
Devonian (Eifelian).
Discussion
The above diagnosis is essentially that given by Boucot (1963) for Macro­
pleura. Boucot (1957) erected and described the genus Hedeina. type species 
Anomites crispa Linnaeus selecting a neotype from three specimens of the 
Hsinger Collection in Swedish Natural History Museum, Stockholm, as the 
original types were lost. Hedeina was placed in the Delthyrididae because 
of absence of ventral median septum and presence of a simple striate card­
inal process. Brunton and Cocks (1967, p* 171-172, pi. 1 . fig. 3 1) re­
described and illustrated many of Linnaeus* Anomites species including 
the relocated holotype of A. crispa. This, species undoubtedly coincides 
with Boucot*s genus Macropleura. as shown by Brunton and Cocks. It has a 
similar shape and outline of the shell, shape and number of lateral plic­
ations and with a micro-ornamentation consisting of radial striae only. 
Unfortunately the umbo of the holotype is not preserved but there can be 
little doubt that it is an eospiriferinid. Hence, by the Law of Priority 
Macropleura must be a subjective synonym of Hedeina. The genus Boucotin- 
skia was erected by Brunton and Cocks (1967), with Delthyris sulcata Hsinger
29?
as type species = Hedeina crispa of Boucot (1957).
Boucot (1975, p. 362-363) revived Macropleura to include "hedeinid-type 
eospiriferinids with about twice the size of Hedeina (Hedeina)". He also 
stated p. 362 that "species assigned to Hedeina (see Boucot 1963 , P* 691) 
now makes it clear that all of the Devonian (Gedinne through Eifel) species 
are relatively large as contrasted with the Silurian species, I propose 
that Macropleura be revived from synonymy as a subgenus of Hedeina", One 
of the species he assigned to H. (Macropleura) is Spirifer perlamellosus 
var, denslineata Chapman, 1908, which is a Silurian form (see chapter 5) 
of relatively large dimensions. He later stated on page 363 that "Together 
x with many other Devonian derivatives of Silurian ancestors, H. (Macropleura) 
is considerably largerthan its Silurian precursor H. (Hedeina). This 
distinction has both stratigraphic utility and evolutionary significance". 
However the presence of large Hedeina. with a size range from 5 to 50 mm, 
in Silurian rocks in central Victoria, Tasmania and New South Vales tends 
to invalidate the stratigraphic utility and evolutionary significance of 
large sized Hedeina being restricted to the Devonian. I accept that max­
imum size can only be a useful specific or generic criterion when used in 
concert with other features of the shell. I maintain that Macropleura 
is a junior subjective synonym of Hedeina.
Savage (197^, p. 3*0 suggested that Macropleura (sic) is a possible 
synonym of Eospirifer because several apparent intermediate stages of 
plication occur, ranging from smooth in Eospirifer to coarsely plicate in 
Macropleura. Some species of Eospirifer are very faintly plicate, for 
example, E. radiatus (Sowerby) (Boucot, 1963» pi. 97, figs. 5-6); E. eastoni 
Gill (Savage, 197^, pi. 9, figs. 6-7, 12-20) and E. togatus Barrande. 
(Shirley, 1938, pi. XL111, fig. 10). However, these "plications" are 
extremely indistinct and provide very broad gentle curves to the anterior 
commissure. The gradation of increase of plication has never been recorded 
for Eospirifer. and it never attains the plicate condition of Hedeina 
(=Macropleura) with its trough-like sulcus and high crested plications on 
the flanks of the shell. Therefore I consider Eospirifer and Hedcina 
distinct.
Three species of Hedeina can be recognised from the Silurian of eastern 
Australia. H. denslineata (Chapman) from Victoria and Tasmania, H. kilmor-
e*isis sp. nov., from Kilmore, Victoria, and H. bowningensis (Mitchell) 
from the Yarwood Siltstone and from Rainbow Hill Marl Members near
Bowning, in the Yass Basin, New South Wales
Boucot (l963> p. 698 ) assigned H. howningensis to Nikiforovaena Boucot,
1963, on the basis of its plicated fold and sulcus and deeply radially 
striate micro-ornament# However, examination of type specimens of
H. howningensis in the Australian Museum, Sydney, reveals that in outline 
of Hie shell, number of plications on the lateral flanks of the shell and 
the trough-like fold and sulcus, they belong to Hedeina. The so-called 
plicated fold and sulcus as described by Mitchell (1923) is erroneous# There 
is a very faint fine ’’costa1' in the fold with a corresponding median ridge 
in the sulcus which arises at approximately mid length of the valves# The 
type species of Nikiforovaena ferganensis (Nikiforova) has a well defined 
median plication in the sulcus and a corresponding groove in the fold, both 
of which originate from the umbo and are well defined and prominent (see 
Boucot 1963, pi.103 , figs.l-; Pitrat, 1965, fig. 5^5, fig. 2c-d)# There­
fore I assign Spirifer howningensis to Hedeina.
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Hedeina denslineata (Chapman, 1908)
(Plate 24 , figs.35-; Plate 28 , figs.1-15); Plate 29, figs.1-15,
Plate 30, figs. 1-20).
Synonymy
1908 Spirifer perlamellosus var. denslineata
Chapman, p. 223-4, pi. IV, figs. 1-3; pi. V.
1942 Eospirifer denslineata (Chapman) - Gill, 
p. 43, pi. IV, fig. 2 -
1948 nSpiriferMsp. - Gill, pi. 6l-62, pi. Vlll, 
fig. 31 .
1963 Macropleura denslineata (Chapman) - Boucot, 
p. 691 (name only).
1975 Hedeina (Macropleura) denslineata (Chapman) - 
Boucot, p. 363 (name on iy).
Lectotype
Of the three original hypotypes selected by Chapman (1908) specimen 
P 10302, which is an internal mould of the dorsal valve, is designated 
as the Lectotype. It was described and illustrated by Chapman (1908', p. 223, 
pi. IV, fig. 2).
Paralectotype s
Specimen P 10301, which is an internal mould of the dorsal valve and 
P 10303 which is an external mould of the dorsal valve as illustrated by 
Chapman (1908, pi. IV, fig. 2-3).
Figured specimens
GSV 63673-7, GSV 63679-88, GSV 63690, GSV 63693, GSV 63696 GSV 63707, ^
GSV 63709-10, GSV 63712, GSV 65047, GSV 63726, GSV 65051, P 49101 149105 , 
P 34388A,P 34392 P . 34397} GSV 65054, GSV 65500-2.
Type Strata
Clonbinane Sandstone Member, (=MMacropleuraM Band), the lower part of the 
Humevale Formation.
Type Locality _■“JLK--------- jl 670722
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Dimensions of some specimens of
Hediena denslineata from Victoria
2. and Tasmania
Registered (y) ( d ) ( v ) ( a )Specimens B w Mw Lt v Ldv R w Rdv
GSV 63683 ?38.0 ?42.2 22 06 4
GSV 63684 26.4 33.4 20o7 4
GSV 63685 38.8 38.8 21.0 4
GSV 63686 ?24.8 ?26.8 13.1 4
GSV 63687 . ?37.2 ?38.2 ? ? 4 4
GSV 63688 ?33.2 ?36.2 22.0 5
GSV 6369O 33.4 36.4 29.0 5
GSV 63693 . 18.8 27.0 l6.1 4
GSV 63703 ?40.4 742.4 23.4 23.4 5 5
GSV 62707 ?20.6 720.6 11.4 4
GSV 63709 36.5 37o7 21.8 4
GSV 63710 26.2 27.0 11.6 4
GSV 63712 23.4 24.0 14.0 4
GSV 63715 22.3 22.3 14.9 3
GSV 63726 9.8 9.8 5.1 2
GSV 65051 4.6 4.6 5.4 1
w (v) (v) (d) (d) (d) Wf Hf lam
Ldp Hd Wd Lda Hn Wn or or per
Ws Hs 5 mm
5.2
5.1 24
10.2
4.3 26
8.1 28
8.1 8.1
3.0 1.4. 4.5
5.4 ? 25
10.1 5.3 8.2 6.3 ?
202
5.1 12.3 ?
25
4.2 8.4 ?
4.6 6.2 3.4 4.2
6.0 3.0 ? ? 27
2.5
0.5 1.4 ?
Dimensions of some specimens of 
Hedeina denslineata from Victoria 
and Tasmania
Registered 
Specimens - Hw Mw (▼)L w
( d )
Ldv t oR w
(d)
Rdv
t o
Ldp
(v)
Hd • wWd
( d )
Lda
( d )
a
( d ) Wf
or
Hf
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lam
per
Ws Hs 5 mm,
(Lectotype) 
P 10302 51.6 51.6 25.0 5 10.5
(Lectoparatype) 
P 10301 51.4 51.8 31.1 5
-
15.4
(Lectoparatype) 
P 10303 ? ? ? ? 26
GSV 63673 32.4 36.0 26.3 5
GSV 63674 38 o0 42.0 21.0 4
GSV 63675 • 11 .2 11.4 5.6 3 1.4 25
GSV 63676 48.8 50.1 16.6' 5 8.1 22.1
GSV 63677 35.6 37.0 18.6 4 4.0 24
GSV 63679 ?35.0 ?37.2 IO M- • 00 3 6.4
GSV 63680 35.3 40.0 32.0 4 80O
GSV 6368I ? ? ? 3 25
GSV 63682 ?26.2 ?27.5 ?10.4 5 5.6 8.2 3.6 26
Dimensions of some specimens of
Hediena denslineata from Victoria
3. and Tasmania
Registered
•
(▼) ( d ) ( v ) (d) M ( v ) (▼) ( d ) (d) ( d ) Wf Hf lam
Specimens Ew Mw L w Ldv R w Rdv Ldp Hd Wd Lda Hn Wn or or per¥s Hs 5 mm
P49109 49.8 31.5 30.0 5 17.2 7.5 7.1 21.3 11.2
P 14550 11.9 12.3 8.4 4 2.4- 4.3 ?
P 49124 8.0 8.0 4.7 3 3.5 0.4
P 49126 15.0 15.0 7.7 4 5.5 ?
P 49130 16.0 16.0 9.5 4 1.4 5.1 2.6
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Material
Seventy-eight variously preserved specimens comprising six articulated 
specimens, twenty-one internal moulds of the ventral valve, and eight ex­
ternal moulds of the ventral valve; twenty internal moulds of the dorsal 
valve and one external mould of the dorsal valve; eight shelled ventral 
valves and five shelled dorsal valves from the type locality. This number 
includes 3 counterparts. From the Lye11 Highway 12 miles east of Queens­
town, six internal moulds of the dorsal valve, and one internal and one 
external mould, of the dorsal valve. The high ratio of dorsal valves to 
ventral valves, and occasional articulated specimens suggests very little 
sorting prior to deposition.
Diagnosis
A moderately transverse Hedeina with short dental plates.
Description
Exterior The shells are unequally biconvex, small to very large up to 
51 mm in width, transverse to subquadrate in outline with rounded cardinal 
extremities. The maximum width of the shell is normally anterior to the 
hinge line and lies up to the mid-length of the shell. However in speci­
mens GSV 63'682, GSV 63676, P 49124, P 49126 and P 49130 the maximum width 
is at the hinge line (see PI. 30 , figs.4,7 ). A prominent ventral umbo 
projects slightly beyond the hinge line.
The ventral interarea is slightly apsacline, occasionally orthocline 
(PI. 30 , fig. 18 ), horizontally striated and extends to the cardinal 
extremities of the shell as marginal ridges for outermost one-third of the 
width. The apical angle varies from 110 to 130 degrees. The delthyrium 
encloses an angle of 25 to 35 degrees. A broad shallow sulcus, rectangular 
in cross-section, extends from the ventral umbo to the uniplicate anterior 
commisure where it i-s about one-third the width of the valve. The lateral 
slopes bear up to 5 rounded plications usually 4, originating either at 
or slightly anterior to the hinge margin. In juvenile forms only 2 plic­
ations occur, 1 as in GSV 63726. The posterior portion of ventral valve of 
GSV 63679 is apparently smooth (P1.30, fig.8 )• The plications are always 
well delineated even in juvenile forms especially GSV 65051« The plications 
are separated by rounded interspaces of either less than or equal to the 
width of the plications.
The dorsal valve is gently convex with a short orthocline interarea. There 
is a low broad rectangular fold originating at the umbo, and the lateral 
slopes hear 3 to 5 rounded plications; in one juvenile, GSV 65051,only 
1 plication is developed. Both valves have a micro-ornamentation consisting 
of fine radiating striae remaining parallel with the plications and increa­
sing in number by bifurcation, they number of approximately 5 per mm, and
become abraded on the crests of the plications (P1.30 , fig.13 ).
/
Impersistent concentric growth lamellae are occasionally found in gerontic 
specimens particularly the holotype P 10302, and GSV 63684.
Interior of the ventral valve The delthyrial cavity is bordered by short 
devergent ventral adminicula diverging anteriorly at about 25 to 30 degrees, 
and extending less than one quarter of >the distance to the anterior margin, 
and occupying the interspace adjacent to the sulcus. Larger specimens 
show some secondary thickening - apical callosity in the posterior portion 
of the delthyrial cavity between very thick adminicula, (P1.28Íig* 6 )•
The area between the dental plates on the floor of the valve, is striated 
in well preserved specimens and was presumably the site for adductor muscle 
attachment (PI. 28,fig. 1 ). The postero-lateral flanks of the internal 
surface of the ventral valve are covered with fine pits, interpreted as 
genital pits, in well preserved specimens including P49101 ~ . (p i . 28 , 
fig. 6a ). _
Interior of the dorsal valve Discrete hinge plates are supported by short 
dorsal adminicjula (PI. 30, fig. 19), small diverging sockets are present on 
the hinge plates. No cardinal process nor myophragm is discernible.
Ontogeny
Three ontogenetic trends can be detected in Hedeina denslineata. A small 
internal mould of the dorsal valve has a trigonal outline with the maximum 
width at the hingeline, and length greater than width. In successively 
larger specimens a subquadrate outline is developed where width exceeds 
length, and in large specimens a subellipsoidal outline is developed 
with maximum width anterior to the hingeline and up to twice the length of 
the shell. The length of the ventral adminicula increases from one-tenth 
the length of the ventral valve to one quarter the length of ventral valve in 
larger specimens. No relative increase in dorsal adminicula with increasing 
length of the dorsal valve is discernible. Finally ¡the number of plications
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on the lateral slopes increases with increasing size of the shell. 
Discussion
Chapman (1908, p, 223-4, pi* IV9 figs, 1-3) described Hedeina denslineata 
from a collection made by Jutson in 1908, as Spirifer perlamellosus Hall 
var. denslineata. He emphasized the size of the shell, shape of the fold 
and number of plications on the lateral flanks of the shell, and the 
radiating striae. Interiors of the lectotype and paralectotype dorsal 
valves are illustrated herein (P1.24 figs.33,3^for the first time 
(P 10302-3). Chapman’s illustrations (pi. V, figs. 1-2) are not of actual 
specimens, but are composite lithograph drawings suggesting the form of the 
reconstructed articulated species. Unfortunately they only vaguely resemble 
Hedeina denslineata.
Gill (l942, p. 43) examined topotype material and modified Chapman’s original 
description of H, denslineata. He reassigned it to Eospirifer Schuchert, 
noting the extreme variability of the shape and size of the shell and the 
development of the lateral plications. He expanded the description and 
illustrated MUGD 1715 which is an internal mould of the ventral valve, 
showing distinctive short divergent adminicula (Gill, 1942, pi. IV, fig. 2).
Gill (1948, p. 61-62) described an internal mould of a ventral valve of 
a spiriferide ffcom sandstones and quartzites of the Eldon Group, outcropping 
on the Lyell Highway, near Queenstown, Tasmania. He assigned the specimen 
to Spirifen. sp. and commented on its lack of affinity with other spirif- 
erides. Examination of this specimen together with other material located 
in the National Museum from the same locality are compared with and belong 
to H. denslineata. They are identical in outline of the shell, size and 
shape of the plications, and the short divergent ventral adminicula. The 
apparent lack of micro-ornament on the Tasmanian material is probably due 
to their preservation in coarse sediment.
Of the Russian species that various authors have described and assigned to 
Hedeina. the Eifelian species, H. sibiricus Tschernyschew, from the 
Krjukowskie Limestone of the Altai Mountains and the Chuminsk Beds of the 
Kuznetz Basin, is seemingly externally identical to H. denslineata. The 
type specimen of H. sibiricus illustrated by Tschernyschew (1893, pi. 4,
fig. 4) and the specimens from the Kuznetz Basin listed hy Rzhonsnitskaya 
(1952, p. 41) are exceedingly similar in outline of the shell, shape and 
micro-ornamentation; the only observable difference being that H. sibiricus 
has 3 plications on each flank whereas H. denslineata has up to 5« Unfort­
unately the internal features of the ventral and dorsal valves of H. sibir­
icus are unknown preventing closer affinities with assessment with H. dens­
lineata.
An affinity with "Hedeina" otarensis Rukavischnikova from the Silurian of 
Kazakstan is precluded because of the presence of a spiriferide type 
striated cardinal process in MH”. otarensis; see Rukavischnikova (1972, 
p, 191, fig. 45).
The type species of Hedeina, H. crispa (Linnaeus), illustrated and described 
by Brunton & Cocks (1967, p. 171-2, pi, 2, figs. 28-33) differs from
H. denslineata in being subtrigonal in outline, having a rather high arched 
ventral interarea, and fewer plications on the flanks of the shell. The 
specimen figured by Davidson (1867, pi. 10, fig. 12) from the Wenlockian 
of Gotland is also subtrigonal in outline and has a distinctive micro­
ornamentation consisting of radial striae interrupted by concentric growth 
lines. Although some specimens of H. denslineata have occasional concentric 
growth lines towards the anterior margin of the shell (e.g. GSV 65047, 
pi. 28,fig. 10 ) they never develop into interrupted striae. However 
American species H. macropleura (Conrad) and H. eudora (Hall) can attain 
a beaded oj^nament (Boucot, 19^3» pi. 99» fig. 1* 6) as found in H. bowning- 
ensis (Mitchell) from the Yass Basin, New South Wales.
H. denslineata differs from H. macropleura by having more lateral plications 
and shorter ventral adminicula, u . ; - * : : : : Lack of
comparative material and the unavailability of original literature has 
prevented further comparisons ; "
H. denslineata is very close to H. bowningensis from Yarwood siltstone 
and the Rainbow Hill Marl Member of Downing, New South Wales. It differs 
from H. bowningensis in essentially uninterrupted radial striate micro­
ornamentation; shorter and more divergent dental lamellae and an absence of 
a faint median groove in the posterior portion of the fold of the dorsal 
valve•
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Distribution
H. denslineata is known from four localities low in the Humevale Formation, 
west of Whittlesea, (M35,M100,J4,<6 and A20) and from the Florence Quartzite 
on the Lyell Highway, 12 miles east of Queenstown, Tasmania (Gill, 1948).
This latter occurrence was discovered in bulk collections made by Gill 
and now stored in the National Museum of Victoria.
VandenBerg (1975) found an incomplete internal mould of a dorsal valve of 
an eospiriferinid from the Bullung Siltstone of Matlock which he listed as 
?Macropleura sp. This specimen has been examined by the author and displays 
dorsal cardinalia typical - . P f  ' Hedeina. The flanks
of the valve are not preserved which is thus inadequate for certain ident­
ification.
Chapman (1908, p. 224) reported that H. denslineata occurred in the Wellington 
and Walhalla districts. No specimens have been found in the collections 
of National Museum, Geological Survey or Melbourne University. Studies 
of the areas since 1908 have failed to substantiate Chapman’s claim. He 
may have been alluding to the hysterolitids subsequently described by 
Talent (1963) as Hysterolites piger Talent.
Range
Ludlovian. .
Hedeina kilmorensis sp. nov. 
(Plate 3], figs.16-19) 
Synonymy '
1862 Spirifer cyrtaena McCoy.
1877 Spirifer plicatella var. macropleura 
(Conrad) - McCoy, p. 22-23, pi. XLV11, 
figs. 7, 7a,° 8.
71963 Macropleura macropleura (Conrad) - 
Boucot, pi. 99» fig* 9*
Derivation of name 
After Kilmore, Victoria.
Lectotype
Of the two original hypotypes selected by McCoy (1877) specimen P 804, 
which is an internal mould of the dorsal valve is designated as the lecto­
type. It was described and illustrated .by McCoy (1877, p* 23, pi. XLV11, 
fig. 8 ). -
Paralectotype
Specimen P 803 which is an internal mould of the ventral valve and 
illustrated b^ McCoy (1877, pi* XLV11, fig.7a-b).
Type Locality
Bb22 Kilmore Creek Kilmore Coords. 189697 Kilmore 1V50,Q00 Military Map.
Type Strata
Unit 3 of the Dargile Formation. .
Material -■
One internal mould of the ventral valve and one internal mould of the dorsal 
valve, P 803-4.
Description
Exterior The shells are almost equally biconvex, moderately large, tri­
gonal in outline with rounded cardinal extremities. The maximum width is
anterior to the hingeline and lies between the midlength and the hinge 
margin of the shell. A prominent ventral umbo projects slightly beyond the 
hingeline. The ventral interarea is slightly apsacline and extends to the 
cardinal extremities of the valve as a broad deep ridge for the outermost 
half of the width. The apical angle is approximately 130°. The delthyrium 
is bounded by two very narrow ridges, here interpreted as small discrete 
deltidial plates (P1.31 fig.17 )• A broad shallow fold and sulcus, 
rectangular in cross-section originate from the umbos of the valves and 
extend to anterior where they are about one half of the width of the valves. 
The lateral slopes of the valves bear 2, possibly 3 rounded plications, 
originating at the hinge margin.
Although ill-defined posteriorly the plications appear defined by one third 
of the distance to the anterior margin of the shell. The plications are 
separated by well rounded interspaces equal to the width of the plications. 
The dorsal valve is moderately convex with a very narrow, short orthocline 
interarea. Notothyrium is obscured. A faint micro-ornamentation consisting 
of fine radiating striae are only preserved in the dorsal valve; the 
ventral valve is too abraded as are most of the crests of the plications 
of the dorsal valve for the striae to be preserved. Occasional concentric • 
growth lamellae are present on the ventral valve.
Interior of the ventral valve The delthyrial cavity is bordered by short 
slightly divergent ventral adminicula, diverging anteriorly about 25°. The 
ventral adminicula, continue anteriorly as long ridges bounding the did­
uctor and adductor muscle fields (P1.31 fig. 16 ) for one half the length 
of the valve. The muscle field is subtriangular in outline extending 
anteriorly about one half of the distance to the anterior margin. The 
posterior position of the field is raised above the floor of the muscle 
field, bisected by a low groove which may have been the site of attachment 
for the pedicle callist. A faint myophragm appears to bisect the muscle 
field and on either side of the myophragm are anteriorly expanding pitted 
diductor muscle scars posteriorly surrounding faint elongated oval and 
small adductor scars (PI. 31 fig# 16
Interior of the dorsal valve The dorsal cardinalia consists of a narrow 
angular chamber that occupies the position of the cardinal process. It is 
flanked by discrete gently inclined hinge plates. The hinge plates are
supported basally by relatively long dorsal adminicula. Widely divergent 
dental socket plates bound the edge of the notothyrium. No myophragm is 
discernible.
Discussion
McCoy (1877, p* 22-23, pi. XLV11, fig. 7-8) described and illustrated these 
two specimens and assigned them to Spirifer plicatella var. macropleura 
(Conrad) on the basis of the fine radial striae and plicated nature of the 
shell. Spirifer plicatella (Linnaeus) has been shown by Boucot (1963, 
p. 696) to belong to Striispirifer Cooper and Muir-Wood. The presence of 
V shaped interspaces and 15 costae on the flanks of the shell of Strii­
spirifer. precludes Spirifer plicatella var. macropleura from being assigned 
to Striispirifer. This species possesses 4 to 5 broad plications with 
broad interspaces fine radial striae and typical cyrtiid dorsal cardinalia.
It clearly belongs to Hedeina.
There are several marked differences with Hedeina denslineata. The diff­
erences with H. denslineata include the elongate trigonal outline of the 
shell, longer dental plates and well developed adductor muscle scars and 
fewer plications on the flanks of the shell of H. kilmorensis sp. nov.
Boucot (1963, pi* 99, fig* 9) illustrated an internal mould of the ventral 
valve of Hedeina macropleura (Conrad) from Gedinnian shales of Orange 
County, New York; This specimen bears a strong resemblance to H. kilmorensis 
in outline, shape of shell and surface ornamentation. It differs in 
having longer dental plates.
Occurrence
H. kilmorensis is known only from locality Bb22 in the upper part of the 
Dargile Formation at Kilmore East.
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Hedeina bowningensis (Mitchell, 1921) 
(Plate,31, figs.1-1^.
Synonymy
1921 Spirifer bowningensis Mitchell, p, 545 - 546, 
pi. XXXI, figs. 21-^22.
1941 Spirifer bowningensis Mitchell - Brown , 
p. 331 . name only.
1963 Nikiforovaena bowningensis (Mitchell)
Boucot, p. 698 , name only.
Holotype
AM 29450, an articulated specimen stored in Australian Museum Sydney, 
and illustrated herein (PI. 31, fige.5-9).
Paratype
AM29209 •
Type Locality
Limestone Creek near Bowning N.S.W.
Type Strata
Yarwood Siltstone Rainbow Hill Marl Member of the Black Bog Shale (=Lower 
Trilobite Bed).
Material
4 articulated specimens, 2 external moulds of the dorsal valve and 1 internal 
mould of the dorsal valve.
Diagnosis
Transversely elongate to subquadrate Hedeina with long subparallel dental 
lamellae and a beaded or reticulate micro-ornamentation.
Description
Exterior The shells are unequally biconvex of medium size from 12 mm to
30 mm in width transversely elongate to subquadrate in outline with rounded
Dimensions of some specimens of Hedeina bowningensis from the type locality
Hesigered
Number Hw Mw L w Ldv R w Rdv Lva Wd Hd Lda Th
¥ f 
0
W s
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1• 
L
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Con. 
lam 
/5 nnn
AM 27762 16.0 19.7 12.7 4 1.0 7.5
AM 28007 24.4 26.0 20.7 16.1 6? 5 ?3.o 5.0 5.0 13.9 21
AM 29208 ? ?25.2 20.8 16.9 5 4 - 11.2 22
Paratype 
AM 29209 18.1 20.5 13.6 10.2 4 5 6.6 9.8 20 20
Holotype 
AM 29450 27.2 50.0 18.8 16.0 6 5 14.8 12.2 21
AM 44625 11.1 11.7 10.3 4 ON•O 6.1 28 28
AM. 51774 ' ?18.4 ?20.4 13.0 5 4.4
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cardinal extremities. The maximum width is always anterior to the hinge 
width of the shell and is between the mid length and hinge margin of the 
shell. A prominent umbo projects beyond the hinge line. The ventral 
interarea is apsacline to slightly anacline, horizontally striated and 
extends to the cardinal extremities of the shell as marginal ridges for 
outermost one third width. Apical angle is approximately 120 degrees.
Shell distortion during or after lithogensis precludes accurate measurement. 
Delthyrium is open and encloses an angle of 40 degrees. A broad shallow 
sulcus rectangular in cross section extends from the ventral umbo to the 
uniplicate anterior commissure where it is one quarter the width of the shell. 
The lateral slopes bear 5 rounded plications originating at or slightly 
anterior to the hinge margin. The plications are always well delineated 
and are separated by narrower rounded interspaces. Both valves have a micro­
ornamentation consisting of fine radiating striae remaining parallel with 
the plications and increasing in number by bifurcation thus keeping a 
constant number of 5 per mm, especially well developed on the holotype 
AM 29450. On the paratype AM 29209 and specimen AM 27762 the radial striae 
are intersected by concentric lamellae to give a beaded or reticulate 
pattern. The lateral plications on specimen AM 27762 bifurcate at the ant­
erior portion of the valve. This appears to be an aberrant H. bowning- 
ensis. as no other species of Hedeina has been recorded as having bifurc­
ating lateral plications.
Interior of the ventral valve The hinge teeth are supported by strong 
dental lamellae, which diverge laterally at 10°. They project anteriorly 
as ventral adminicula and continue for half the length of the shell. No 
muscle field is discernible. The ventral adminicula occupy the interspace 
adjacent to the sulcus. No other internal features are preserved.
Interior of the dorsal valve Discrete widely divergent hinge plates are 
supported by short dorsal adminicula with sfoiall diverging sockets on the 
hinge plates in AM 27762 (pi. 31 , fig ,. 10 )• No cardinal processor
myophragm is discernible.
Discussion
Mitchell (l921 ) described Hedeina bowningensis from the Lower Trilobite 
Beds at Limestone Creek near Bowning, N.S.W. in the Yass Basin. In his 
description he made no mention of any median plication in the ventral
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sulcus or corresponding groove in the dorsal fold of the species* However, 
when comparing H. bowningensis with " S " • eudora Hall and plicatella 
Hall he alluded to a median sulcus in the brachial fold of H. bowningensis 
being present* Examination of all type material from the Australian Museum 
in Sydney reveals that a median sinus is not developed in the dorsal fold, 
nor is there a corresponding plication in the ventral sulcus* A very 
faint groove originates approximately midlength of the dorsal fold afo ci . . .  . .corresponding^/very low median ridge^equivalent in size to a radial stri- 
ation^originat^tj midlength of the sulcus* Mitchell (1921, pi. XXXI, fig. 22) 
indicates no prominent groove in the dorsal fold. It is certainly not 
like the type species of Nikiforovaena as illustrated by Boucot (1963» 
pi.103,fig.1-3 ) where the median plication originates from close to the 
umbo. Long ventral adminicula less convexity of shell, and presence of a 
faint median groove in fold serves to distinguish H. bowningensis from 
H. denslineata.
V
Bange
Ludlovian.
Genus Eospirifer Schuchert, 1913*
Type species ,
Spirifer radiatus Sowerby, 1834, p. 245, designated by^&Dseph 1935, p. 316. 
Diagnosis
Medium to large eospiriferinids with a non-costate and non-plicate shell; 
well defined fold and sulcus; elongate hingeline one half to almost equal 
the maximum width of the shell. Micro-ornamentation consisting of radial 
striae intersected by occasional concentric growth lines, occasionally 
nodose.
Range
Early Silurian (Late Llandovery) to Middle Devonian (Late Eifelian), 
Discussion
The above diagnosis for Eospirifer, is an expansion of Boucot (1963,
p. 685).
There appears to be some confusion regarding the authorship and name of 
the type species, St, Joseph (1935, p. 316) provided a complete synonymy 
for Eospirifer radiatus (Sowerby) and listed Spirifer lineatus Sowerby 
(1825) as the earliest known reference to Eospirifer radiatus. However, 
the first reference to Spirifer radiatus is Sowerby (1834, p, 245),
Boucot (op, cit.) nominated Spirifer lineatus Sowerby, 1825, as the type 
species for Eospirifer as illustrated by Sowerby (1825, pi. 493, figs, 1-2). 
Pitrat (1965, H669 - H670) did not accept S_. lineatus Sowerby 1825, as the 
valid name for the species, and proposed radiatus Sowerby, 1840, instead.
He argued that because JS. lineatus Sowerby 1825, had been considered a 
junior homonym of ¡S. lineatus (Martin, 1809), it required permanent sup­
pression of the name S . lineatus Sowerby 1825, even though the two species 
are not now considered to belong to the same genus. S. lineatus (Martin,
1809) is now accepted as a species of Phricodothyris (Pitrat, 1965)• 
Accordingly js. radiatus is the type species of Eospirifer.
Pitrat (1965, H670) erred on the date of the authorship of Spirifer 
radiatus by quoting Sowerby (1840) as the author.
The understanding of the classic species S . radiatus Sowerby, 1834,  was 
clarified by St. Josephs(l935) study of specimens from the Sowerby collection.
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Three were designated syntypes and illustrated by Sowerby (1825, pi# 493, 
figs# 1, 2) as .S# lineatus# They are labelled B61020 - BÓ1022 from the 
Dudley Limestone = Wenlock Limestone# St. Joseph did not select a lecto- 
type from these syntypes, but they were later illustrated by St# Joseph 
(1935, pi. XIV, figs. 1-8). Bassett and Cocks (1974, p. 35) selected 
syntype B61021 as the lectotype# I have examined the types of E. radiatus. 
They are medium sized, 37.8-42.2 mm wide 26.8-29.2 mm long and 17.3-17.6 mm 
thick. The maximum width is anterior to the hinge line, lectotype B61021 
being broken at the cardinal extremity. All three specimens have a large 
low, rounded fold and sulcus with prominent rather large radial striae.
The striae increase in size anteriorly and number by intercalation and 
bifurcation, and are crossed by fine concentric lamellae. B61022 has a 
beaded or nodose micro-ornamentation near the anterior margin. The ventral 
umbo of B61021 is broken exposing short, thin, ventral adminicula diverging 
outside the sulcus, and a narrow triangular delthyrium. Both B61020 and 
B61022 have incipient plications developed near the anterior margin. They 
do not recall those of Striispirifer plicatella (Linnaeus).
The development of deltidial plates illustrated by Boucot (1963, pi« 97, 
figs. 11-12) for Eospirifer radiatus from the Racine Dolomite (Wenlockian)' 
are not found in the types from the Sowerby Collection. I have examined 
thin sections of E. radiatus at the Sedgewick Museum and can confirm that 
St. Joseph*s record of a thin convex arched band connecting the jugal 
processes in the topotype specimens 6934 and 6935 is erroneous. The 
cardinalia of E. radiatus consist of well developed discrete hinge plates 
supported medially by slightly divergent dorsal adminicula (Boucot, 1963, 
pi. 97, fig. 12). The dorsal adminicula do not flare into crural flanges 
as indicated in the reconstruction of E. radiatus by St. Joseph (1935, 
pi. XV, fig. 10).
E. radiatus has a wide geographic and stratigraphic range. It is known
from the Upper Llandovery to Wenlockian in North America (Boucot, 1963,
pi. 688), and Upper Llandovery to Ludlovian in Europe (Boucot, 1963,■i \ z ~  .
p. 689). Nikoforova (1954, p. 135) ?lso records this species from Lower 
Gedinnian, Borshchov Formation of Podolia.
In the Early Devonian faunas of Australasia two morphotypes of Eospirifer 
occur. They invariably are found together and occur throughout the size
range qf the species* M_orphotypeAis characterised hy a
suhellipsoidal outline, rounded high fold and sulcus, and incipient devel­
opment of lateral plications* The interior of the ventral valves has a 
wide divergent, rather short adminicula, and interior of the dorsal valve 
has a pair of relatively long subparallel adminicula*
Morphotype B is characterised by a subquadrate outline, low rounded fold and 
sulcus and either a smooth or up to four incipient plications on the flanks 
of the shell* Interior of the ventral valve is characterised by poster­
iorly narrow adminicula which increase in divergence anteriorly, and inter­
ior of the dorsal valve by short subparallel adminicula*
Morphotype A which is found at Tyers, Heathcote, Flowerdale, Tasmania, 
Lilydale, Healesville, Tabberabbera, Mudgee, Manildra, New South Wales, and 
Baton River has been described as Eospirifer togatus (Barrande) E, cf* 
togatus* E. eastoni Gill, and E. parahentius Gill (not the holotype). 
Likewise Morphotype B has been described as E. secans (Barrande),
E* parahentius Gill (the holotype) Eospirifer sp. and Macropleura corvus 
Talent, and occurs at Heathcote, Flowerdale, Tyers, Tabberabbera, Mudgee, 
Victoria, Mudgee, and Manildra^New South Wales, Tasmania, and Baton River,
New Zealand* I accept the possibility that these two morphotypes are 
taxonomically distinct, and if so they would be assigned as E* eastoni 
and E. parahentius respectively, although their diagnoses would differ 
from those originally proposed by Gill (19^9, 1950), Further it is poss­
ible that variations in the benthonie environment could well have exercised 
considerable control over the size and shape of this species* Even allowing 
for these environmental factors there is a distinct possibility that these 
two morphotypes represent sexual dimorphism in this species* This is 
suggested because of the (a) high correlation of occurrence of the two 
morphotypes at the same locality and throughout their lmown distribution 
in Victoria, New South Wales, Tasmania and New Zealand* Only at Lilydale 
in the Humevale Formation and at Mudgee in the Sutcher*s Creek Formation 
does one morphotype occur; (b) the lack of morphological intermediates*
E* eastoni is always a rare to occasional component of the benthos, apart 
from Lo c *'R54, in Unit 3 of Mt. Ida Formation, Heathcote, aid in Baton 
River beds at Baton River*
A corollary of this possible sexual dimorphism in E* eastoni is seen between
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the species (Morphotype B) E. radiatus and E. radiatus globosus (Salter) 
(Morphotype A) of varying sizes from Wenlock Limestone, Dudley; Walsall 
and Shropshire. Morphotype A: Morphotype B is 2:1. Again the same two 
morphotypes are seen in populations of Striispirifer plicatellus from 
same localities are E. radiatus and E, radiatus globosus. It seems that 
these two morphotypes are the hallmark of species Eospirifer. Further 
work needs to be carried out to see if this pattern is repeated elsewhere. 
If so then the dimorphism may well be a sexual one.
\
Eospirifer eastoni Gill, 1949
1 7
( P l a t e , 25 fig^^6- ; Plate 26 , figs,<1-14; Plate Z7, figs.1-15;
Plate 29, figs. ]4-l7; Plate 32, fig. 5).
Synonymy
1938 Eospirifer togatus (Barrande) - Shirley, 
p. 4:77 - 478, pi, XL111, figs. 8-14.
1938 Eospirifer secans (Barrande) - Shirley, 
p. 478 - 479, pi. XL1V, figs. 1-2 ,
1942 Eospirifer sp. Gill, p. 41 - 42, pi. 6, 
figs. 8-9 .
1948 Eospirifer sp. Gill, p. 1 3 , (name only)%
1949a Eospirifereastoni Gill, p. 98 - 99» pi. 3, 
figs. 20, 2 1, 23.
1930c Eospirifer parahentius Gill, p. 247, pi. 1 , 
figs. 1-6. ,
1959 Eospirifer togatus insidiosus Havlicek, p.33 #
1962 Eospirifer sp. aff. E. togatns (Barrande, 1848)
- Philip, p. 221 - 222, pi. 34, figs. 14-16* •
t 1963 Eospirifer? eastoni Gill - Talent, pi. 84 - 85
pi. 60, fig. 3.
1963 Eospirifer parahentius Gill - Boucot, p. 687,
(name only)^
1963 Eospirifer eastoni Gill - Boucot, p. 687,
(name only) •
1964 Eospirifer aff. togatus (Barrande, 1848)
- Williams, p. 282, (name only).
1965 a Macropleura corvus Talent, p. 36 - 37, pi. 17,
figs. 1-5, 10; Text fig. 5.
1972 Eospirifer togatus insidiosus Havlicek,
Strusz, p, 433, (name only).
1974 Eospirifer parahentius Gill - Savage, p. 34 - 35, 
pi. 9, figs. 1-20.
Holotype
Specimen GSV 27180 (P31929), which is an internal mould of the dorsal valve
and figured hy Gill (l94^, p. 93, pi. 3 , figs. 20, 2!, 23).
\
Dimensions of some specimens of Eospirifer eastoni from various localities in Victoria.
Registered
Number Hw Mw L w Ldv R w Rdv © 1. Lva Lda
H f 
or 
H s
¥ f 
or 
¥ s Lmf ¥mf Hd
Lam/ 
¥d 5 mm
P -14105 46.4 51.8 47.0 1 7.5 4.2 16.3 . 18
p 14106 34.7 39.4 34.8 1 4.0 13.7 25
P 14792 21.6 24.5 20.8 20.1 2 3 11.5 8.6 2.4 8.2 12.2 6.2 3.0 3.8 32
P 14793 30.5 32.5 25.3 4 10.3 29
P 14826A 27.0 27.0 23.8 3 9.7 32
P 14826B 30.3 31.5 23.0 3 14.6 7.5 30
P 14826C 28.4 33.4 21.0 3 10.0 30
P 15712 21.6 25.5 24.0 9.6 32
Holotype 
P 51929 60.5 62.5 58.0 13.5 7.0 7
p 31930 
p 44416 33.0 7 7 7 9.0 7.0
25
P 49229 25.0 27.5 18.0 - 2.6 2.1 6.0 13
P 49252A 36.0 51.3 33.3 4.1 4.1 17.4 15 '
P 49252A1 21.6 21.6 16.3 - 2.1 8.2
P 49232A2 25.7 27.3 20.3 2.7 10.8
P 49232A5 28.3 33.0 24.9 3.2 12.6
P 49232A4 31.3 37.4 28.5 3.9 15.5
P 49233 34.6 36.8 33.0 29.8 18.0 14.0 3.8 7 16.1 18.3 16.0 7.5 8.0 30
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Registered
Number Hw Mw L w  Ldv R w  Rdv Th. Lva Lda
H f 
or 
H s
¥ f
°r Lmf ¥ s ¥mf Hd ¥d
Lam/ 
5 mm
P 49234 19.7 21.6 19.5 14.2 7 8.0 3.0 2.7 7
GSV 47194 20.2 23.4 15.0 3 7.8 1.5 10.1 4.6 4.6
GSV 56438 60.5 7 7 10.0 18
MtJGD 3474 25.0 28.8 8.3 33
MtJGD 3475A 20.4 11.0 11.0 13.8 30
MUGD 3475B 
MtJGD 3476 23.0 9-2 16.5
30
Note:. P 14826A to C labelled by Gill (1950) are three different specimens. P 49232a "* to A^ growth 
stages on the one specimen. ^
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The counterpart is an external mould of the dorsal valve, was numbered 
P31930 by Gill (1949,a p. 98).
Type Locality
G.22, (Easton, r n  Gill, 19^9f approximately four miles east (upstream) 
from the junction of the Mitchell River and Sandy*s Creek, along Sandy’s 
Creek, Parish of Nungatta, County of Dargo, Victoria. *
Type Stratum
Kilgower Member of the Tabberabbera Formation.
Material
The description is based on composite material from various localities in
Lilydale and compared with the types and topotype specimens from Sandy’s
Creek, and specimens from Zeehan^Tasmania, Heathcote and Yea. This has
been deemed necessary owing to comparative rarity of the species in all
U-Qthe localities. A total of^specimens come from Lilydale, Heathcote, Yea, 
Zeehan, and two internal moulds of the dorsal valve from Sandy’s Creek. 
Differences between the populations are noted and discussed.
Diagnosis
Medium to large Eospirifer, with c\p ' } * ill defined incipient
plications on the flanks of the shell ; .. ; Variably
defined fold and sulcus; moderately large ventral adminicula, slightly 
divergent; dorsal adminicula well developed and essentially non divergent.
Description
Exterior The shells are ventri-biconvex medium to very large in size with 
mm up to 62.5 mm wide, and mm 58 mm long. The outline varies from sub­
quadrate to longitudinally ellipsoidal, and the shell has rounded cardinal 
extremities. The maximum width is always anterior to the hinge of the shell
and is between midlength and the hinge margin. A variably prominent umbo
Bprojects slightly beyond the hinge line. Specimen P14826 has a prominent 
umbo (P1.27 fig. 7 ), whereas the ventral umbo of P14792 is not prominent.
The ventral interarea is slightly apsacline and extends to the cardinal 
extremities of the shell. No horizontal striations parallel to the hinge 
line are preserved. The apical angle is approximately 120°. The delthyrium 
triangular and encloses an angle of 30°. A broad rounded sulcus originates 
from the ventral umbo to the uniplicate anterior commissure, where it is
about one quarter the maximum width of the valve. The lateral slopes 
bear 1 (P14826A) to 4 (P14793) ill defined pli cations, originating one- 
third of the distance to the anterior commissure. The posterior and lateral 
portions of the valve remain implicated. Specimens P14792 and left flank 
of P14826B have implicated flanks (P(, 27 , fig£.l-3j# The plications 
are enhanced on the left flanks of the dorsal valve (Corresponding opposite 
right flanks of the ventral valve) by tectonic distortion in some speci­
mens, particularly those from Tasmania. The plications are separated by 
narrow rounded interspaces.
The dorsal valve is moderately convex, slightly less than the ventral valve. 
A slightly curved well developed apsacline to orthocline dorsal interarea 
extends to the cardinal extremities of the valve and is especially well 
developed in P31929 (P1.26, fig.3 )• The interarea is ornamented
with horizontal striations which parallel the hinge line. The umbo pro­
jects slightly beyond the hinge margin. The notothyrium is wide and open 
with an apical angle of 120°• There is a variably developed rounded, 
rather narrow, highly arched fold originating from the umbo. In specimen 
P14105» two small costae about 3 times the size of the striae, originate 
from near the umbo and are distinguished only in the posterior half of the 
fold. They give way to radial striae in the anterior portion of the fold.
A median groove is located in the fold of external mould of P13930 and 
originates near the umbo. The lateral slopes are either smooth (GSV 
56438 ,, P14105), possess an ill^defined plication adjacent to the fold or 
3 (P14826C) or 4 (P14793).
Both valves have a micro-ornamentation consisting of Tine to medium sized 
radiating striae, remaining parallel with the plications and increasing 
by intercalation and bifurcation. Approximate number striae is 8 per mm 
measured 20 mm from the umbo. Impersistent concentric growth lamellae 
are found towards the anterior margin of the shell where they may become 
concentrated (P14792). The concentric lamellae are extremely fine in 
holotype P31929 where Gill (1949^ p. 98) records 17 per mm. Larger sized 
lamellae occur at irregular intervals over the surface of the mould. In 
PI4793 the concentric lamellae are found as filae giving almost a retic­
ulate network. No nodose micro-ornamentation has been observed.
Interior of the ventral valve The hinge teeth are prominent and rounded in
cross-section. They are supported by stout dental flanges which diverge 
anteriorly, fuse to the floor of the valve and continue anteriorly as 
ventral adminicula for one-third of the length of the valve. They may 
continue as very low ridg'es curving round the lateral portions of the im­
pressed muscle field. The floor of the valve in specimen P1482ÓB in the 
umbonal region of the valve is raised up by secondary deposit, it does not 
completely fill the cavity as an apical callosity. Narrow discrete 
deltidial plates are preserved in P14825, but have not been observed in 
other specimens, A pair of elongate oval diductor scars flank the low 
ridges of the ventral adminicula and are separated by broad low more or 
less rounded muophragm which occupies the position of the sulcus. The 
interior is crenulated by the impress of the plications, A short, low 
median ridge is present at the posterior extremity of the delthyrial 
cavity in some specimens (PI, 26, fig.6 ).
Interior of the dorsal valve The cardinalia consist of a small chamber 
medially positioned in the floor of the posterior portion of the noto- 
thyrial cavity. This small chamber is smooth, elongate and is flanked 
by long adminicula which support the discrete hinge plates. The adminicula 
remain parallel where they flank the small chamber, and then diverge slightly 
for one eighth of the length of the valve. The inner sides of the admin­
icula facing the mid line of the valve are finely striated; these stri­
ations do not occur in the chamber occupied by the cardinal process '
. .and are interpreted^s growth lines of the dorsal adminicula.
The posterior portion of the dorsal adminicula in GSV 56438A and P31929 
are thickened with secondary shell deposit at the junction with the hinge 
plates, A central elongated rounded raised ridge occurs immediately anterior 
to the cardinal process chamber and continues for one eighth the length 
of the valve.
Ontogeny -
Even allowing for the range of variability of form of the species some 
indications of ontogenetic trends can be ascertained. Medium sized shells 
have a trigonal outline where the maximum width lies on the hinge line and 
the length of these approximates to four fifths of the width. In success­
ively larger specimens a subquadrate outline is developed with the maximum 
width anterior to the hingeline. Finally in large specimens an ellipsoidal 
outline is developed with the maximum wridth approximately at the mid length 
of the shell. This series of charging outlies is well developed in P49232. 
Other gerontic features observed include stacking of the concentric growth
lamellae anteriorly, development of genital pits in lateral anterior 
portions of the ventral valve and thickening of the ventral adminicula.
Dj scussion *
The concept - of the species Eospirifer eastoni has been difficult to clarify 
owing to its comparative rarity at each locality and its variable external 
macro-ornamentation. Variability in external ornamentation appears to be 
the hallmark of some species of Eospirifer. E. radiatus as illustrated 
by Sowerby (1825, pi. 493, figs. 1-2) and St. Joseph (1935, pi.14, figs. 1­
8) shows that the micro-ornamentation ranges from radially striate to a 
beaded or nodose ornament which is formed by intersection of striae with 
concentric growth lamellae. Otherwise the flanks bear incipient plications 
or are otherwise smooth.
The holotype and topotypes of the dorsal valves of E. eastoni have identical 
v _ cardinalia and micro-ornamentation but show two extremes of fold 
development. The holotype P31929 has a high raised rounded fold 4 to 3 mm 
above the flank surface of the shell, whilst in GSV 5638A the fold is only 
delineated by two diverging grooves coinciding with deep subparallel indent­
ations of the cardinalia. Similarly variability exists in the external 
ornamentation of the smaller Tasmanian, Victorian and New South Wales forms 
of E. eastoni. The Tasmanian material which Gill (l95(í) described from the 
Bell Shale of Zeehan as Eospirifer parahentius, ranges from specimens with 
smooth flanks to those with 4 plications on the lateral flanks. They never 
originate from the umbo or hinge line of the valves but develop approximately 
at mid length of the shell, and are enhanced by distortion.
Gill (1942, p. 41-^2, pi. IV, figs. 8-9) gave no description for the forms 
he referred to as Eospirifer sp.from Ruddocks Quarry and Wilsons Quarry, 
Lilydale. He did, however, compare this material and noted similarities with 
E. togatus described by Shirley (1938) from New Zealand. Examination of the 
two dorsal valves illustrated by Gill shows that one is non-plicate, whilst 
the other has a single incipient plication adjacent to both sides of the fold. 
Only specimen P1406 has the dorsal cardinalia exposed and closely resembles 
those found in material from Sandys Creek, though admittedly larger, and 
Zeehan.
The Manildra, N.S.W. forms which Savage (1974) described from the Maradana
Shale (Lochkovian) of the Covra Trough, closely resemble the Victorian and
Tasmanian forms. They have a similar number and degree of variability of
lateral plications, from smooth (Savage, 1974, pi# 9, figs. 1, 3, 13),
indistinct (his pi. 9, fig# 6) and up to 4 in number (his pi. 9» fig# 17)#
The Manildra forms are more circular in outline than those from Victoria
and Tasmania; internal structures of the dorsal and ventral valves are
similar. Savage (1974, p^. 35 ) alluded to the close similarity of
E. eastoni with the species described by Shirley (1938, p. 477 - 478, pi.
Xllll, figs. 8-14) from the Baton River beds of New Zealand. He suggested
that because New Zealand forms were larger and had smoother lateral flanks,
that they were probably not conspecific. All the Australian forms of
E. eastoni have a variable external ornamentation, and size; the large size
of the Baton River forms is comparable to those from Sandy*s Creek./
Gill (1950) had earlier attempted to show that two species of Eospirifer 
existed in Silurian-Devonian of Australasia; one based on a rounded fold 
(E. parahentius from Zeehan, and Eospirifer sp. from Lilydale) and a square 
fold on the dorsal valve (E. eastoni frbm Sandy*s Creek and E. togatus from 
Baton River). However the shape of the fold has been modified by distortion. 
Gill*s subdivision is not accepted.
Philip (1962) described and illustrated a number of ventral valves and one 
dorsal valve (not figured) of an eospiriferid species he provisionally assi­
gned to Eospirifer sp. aff. E»/togatus (Barrande) from 3 localities in the 
Limestone phase of the Coopers Creek Formation and 3 localities in the Boola 
beds. He noted the close similarity of this species from Tyers to that 
described by Shirley (1938) from Baton River beds and with E. parahentius 
from the Bell Shale of Tasmania, the only difference being in the relatively 
longer dental plates in the Tyers species. He also indicated that more 
than one species of Eospirifer may be present because of differences in 
external morphology. The variability of the external macro- and micro­
ornamentation and length of the dental plates is considered to be intra­
specific for the Tyers form. Philip*s (1962, pi. XXXIV, fig. l6) figure is 
a largi* internal mould of a ventral valve of the general dimensions of the 
Sandy*s Creek specimens. The lateral flanks give appearance of being costate 
but this is really caused by increasing size and bifurcation of the radial 
striae. "
Talent (1965, p# 36-37, pi# 17, figs. 1-5, 10, Text fig# 5) described a new
species Macropleura corvus from localities 9, 25, 54 and 55 of Unit 3,
Mount Ida Formation, Parish of Redcastle, near Heathcote which was included 
in Eospirifer parahentius by Savage (1974, p. 34). Talent noted on p. 37, 
that the species differed markedly from nthe other large "Eospirifer” from 
Victoria, Macropleura denslineata (Chapman)” because of "presence of ”U” 
shaped interspaces and feeble costation”. He also noted the lack of a broad 
flat fold, a diagnostic feature of Macropleura (sic). The description given 
by Talent corresponds to the concept of E. eastoni as given herein. His 
holotype, GSV 37990 has relatively slightly divergent short dorsal adminicula 
and three indistinct ill-defined plications on the flanks of the shell 
(Talent, op cit. pi. 17, fig. l).
Shirley (1938, p. 477-8, pi. XL111, figs. 10-13) illustrated and described 
an Eospirifer from the Baton River Bed's, New Zealand. He assigned the 
species to E. togatus (Barrande). The external fine ornament of the New 
Zealand form consists of radial striae numbering 25/5 mm increasing by 
bifurcation. No deltidial plates were observed in any of the specimens 
collected, and the ventral interior consists of strong, divergent adminicula 
laterally enclosing the ventral muscle field. The dorsal interior consists 
of small diverging sockets located on a hinge plate giving rise to crura 
supported by short adminicula placed alongside the fold.
E. togatus has a stratigraphic range from Wenlockian to Late Prag ian 
(Havlicek, 1959;. Boucot, 1963 central and eastern Europe. Shirley 
(l938, p. 478) noted that two trends were recognisable during its evolution. 
The Wenlockian-Ludlovian form of E. togatus from the Kopanina Beds of 
Tachlovice had 13 striae per 5 mm and ratio of delthyrium width to hinge 
width of l/7. The early Devonian forms from the Koneprusy Limestone had an 
increase in striae to 19 per 5 mm and delthyrium width/hinge width ratio of 
l/6. Shirley argued that the New Zealand form was identical with the Bohem­
ian form and the difference in radial striae of 22 per 5 mm and delthyrium 
width/hinge width ratio of l/5 confirmed the trend of the European forms. 
However, the marked difference in outline (hinge width = approx, twice the 
length) longer dorsal adminicula (as illustrated by Havlicek, 1959, P* 46, 
text fig. 18) and the complete absence in the development of plications 
(Morphotypa B),‘ contrasts with the Baton River form which has a much rounder 
outline (hinge width ■ one and a half times the length) relatively shorter 
dorsal adminicula, and tendency to develop incipient lateral plications 
(Morphotype A).
Fig. 11 5 Suggested phylogeny for Eospirifer
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E. pseudoindifferens Nalivkin, and E. togatoides Paeckelman, from Late 
Zlichovian to Middle Devonian of eastern Europe and E. eastoni from 
Australasia confirm a general trend among some genera of eospiriferinids to 
develop finer and more numerous radial striae (Nalivkin, 1930; Paeckelmann, 
1925), thereby reducing the specific significance of this feature. The 
New Zealand form appears to be closer to E. eastoni rather than the Bohemian 
form E. togatus. .
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Text fig. provides suggested phytogeny for Eospirifer. The wide geographic 
range of E. radiatus from both the Old and New Worlds in the Silurian with 
little morphological distinctions between them (cf. Boucot 1963, pi* 97 y 
figs.1-6 , with St. Joseph, 1935» pi* 15 , figs.109 ) reflects the cos­
mopolitan nature of £l?e Silurian (Ziegler 1965, Boucot et aJ.j 1969;
Boucot, 1975)* The genus became extinct in America during the Ludlovian 
whereas the European, Asian and Australasian representatives continued to 
flourish into the mid Devonian in Eastern Europe (Nalivkin, 1930).
The origins of E. eastoni are probably more closely linked to the E, togatus 
from the E. radiatus line because of closer similarities in morphology and 
wider distribution. Only one Devonian occurrence of E. radiatus is known 
from Podolia (Rhzonsnitskaya, 1952; Boucot, 1963). This restricted geo­
graphic occurrence would tend to preclude E. radiatus as progenitor of 
—• e a s t o n i .  The report of E. radiatus from Mahanti Formation of Burma and 
Malaya by Reed (1909) and Berry et al. (1974) cannot be confirmed. The 
specimens figured by Reed (1909)/are too poorly preserved to show specific 
affinities.
Occurrence .
E. eastoni has a wide geographic and stratigraphic range and lithologic 
tolerance. It is found from the Early Devonian (Lochkovian) to*Late Pragian 
of Tasmania, Victoria, New South Wales and probably New Zealand. From 
Victoria it is rarely found at localities 9, 25, 54 and 55 from sandstones 
of Unit 3 of Mount Ida Formation (Lochkovian), Parish of Redcastle near 
Heathcote. It is rare in siltstones of Humevale Formation at Lil>dale(G.20,39,40)
Edwards Road, Lilydale (G.2l) and Christmas Hills Post Office (all Lochkovian)- 
'i ■ . ' W7 3Gl, 2, 3, 4-5,' 7, 1 -3,32,. 33, 34, 37, 60, 64, 70, 1 OX)'and 101, W3 ar^ King­
lake (all Pragjian). It is rare in sandstones, slumped paraconglomerates 
of the Flowerdale Conglomerate at Middle Station Creek, Glenburn, Flower- 
dale and south west of Yea (Prag ian). It is rare from the type locality
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G22, Sandys Creek in the fine sandstones of Kilgower Mewher of Tabberabbera 
Formation (¿ate PragQ^an). It is also a rare species at localities 43,
48, and 49 of the siltstone of the Boola Beds and localities 11, 13 and 26 
of the limestones of Coopers Creek Formation (Lockkovian — Prag^^ian).
From Tasmania it is occasionally found at locality 16, on the right bank 
of the little Henty River one mile southeast of Zeehan, in the Bell Shale 
(Prag ian)•
It is a rare species in the Maradana Shale (loc. 3) 600 m south of Manildra 
at the intersection of Mandagery Creek and the Manildra Road, Manildra,
New South Wales (Lochkovian)•
It is an abundant species at loc. 128 of Baton River Beds, Baton River 
New Zealand (?Prag ian).
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Suborder Spiriferidina Waagen, 1883 
(nom correct* Pitrat, 1965, pro suborder Spiriferacea 
Waagen, 1883, p* 447, emend herein)*
Diagnosis
Small to large spiriferides, smooth, costate, or plicate, variable outline, 
generally transverse; area of diductor attachment deeply striated longitud­
inally with or without dorsal adminicula* Shell substance impunctate or 
punctate•
Range
Early Silurian to Early Jurassic*
Discussion '*
The diagnosis is an emended form of that proposed by Pitrat (1965) for 
Spiriferidina and Spiriferacea* The suborder as presently defined includes 
all those genera with a striate cardinal process irrespective of whether 
they are impunctate or punctate, and with a highly variable form and surface 
ornamentation* Four superfamilies are recognised,^V/lkjn<j Ja<gthe Spiriferacea 
Cyrtinacea and the 'Reticulariacea, which have representatives in the Silur­
ian - Devonian of central Victoria*
(
Superfamily Delthyrididacea Waagen, 1883 
(nom* correct. Garratt, herein, (pro Delthyrinae Waagen, 
1883; nom. transl. Ivanova, 1959» P» 56) ).
Diagnosis
s n t  I ( ex v\ ciSpiriferidines with biconvex^ plicate or costate flanks; fold and sulcus 
smooth or plicate; micro-ornamentation consisting of distinct growth lamellae, 
fimbriate or capillate at the anterior margin of each growth lamellae; 
interior of ventral valve with adminicula, with or without median septum; 
with .or without delthyrial plate; dorsal adminicula; shell substance 
impunctate•
Discussion
This initial spiriferinine stock contains a number of subfamily groupings 
exhibiting a wide variation in form, and internal organisation of both 
valves« Consequently many authors are neither in agreement as to the generic 
content of this superfaraily nor as to the suprageneric classification,
Ivanova (l959> I960, 1972) and Johnson (1970) elevated the delthyridids to
f
superfamily solely on the basis of micro-ornamentation. Included under the 
same taxonomic umbrella were the Ambocoeliidae, Reticulariidae, Mucro- 
spiriferiidae, Costispiriferidae and the Paraspiriferidae, Such an organ­
isation relegates the importance of the dorsal cardinalia to a lower taxon­
omic position. This is not accepted.
Johnson (1966^ p. 1043) disputed/Pitrat*s (1965), claim that Waagen (I883) 
should be credited with the authorship of the family name Delthyrididae. He 
argued that Phillips (l84l) should be credited with the authorship. Pitrat*s 
arguments for Waagen*s (1883) creditation are legally sound. The fact that 
Phillips (1837) accepted Delthyris as a valid genus name, but synonymised 
it with Spirifera in 1841, does not validate its use as a family name, for 
the conditions of Article lie of the ICZN (i960) are not satisfied. (Note 
that Spirifera is an unjustified emendation of Spirifer Sowerby 1816.) 
Chatterton (l973> P*104 ) incorrectly cited both Waagen (1883) and Phillips 
(1841) as authors of the family name Delthyrididae. Families assigned to 
the Delthyrididacea include the Delthyrididae, Mucrospiriferidae, Costi­
spiriferidae, Paraspiriferidae and Spinocyrtiidae. Only the Delthyrididae 
has known representatives from central Victoria.
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Family Delthyrididae Waagen 1883 
(nom. correct Garratt herein, ex Delthyrinae Waagen 
(1883, p. 507) ).
Diagnosis
Delthyridaceids with plicate lateral flanks; fold and sulcus smooth or 
uniplicate, delthyrial plate lacking; with or without a ventral median sep­
tum; interior of dorsal valve with adminicula, and a striate cardinal 
process either supported by a shelf, or seated on the floor of the valve.
Range
Early Silurian (Llandovery ) to Late Devonian (Frasnian).
Discussion
The absence of stegidium, delthyrial plate or deltidium serve to distinguish 
the Delthyrididae from the Mucrospiriferidae, Spinocyrtiidae and Costispiri- 
feridae respectively. The Paraspiriferidae are essentially diagnosed on their 
dupliplicate fold and sulcus. Six subfamilies are recognised: Delthyr- 
idinae, Acrospiriferinae, Hysterolitinae, Cyrtinopsidinae, Spinellinae and 
the Tylothyrinae. Only the Acrospiriferinae, Hysterolitinae, and Cyrtinop­
sidinae have known representatives from central Victoria.
»
Subfamily Hysterolitinae fermier and fermier, 1950
Diagnosis
Delthyridids with a variable outline, but often subquadrate to transverse; 
simple plications on the flanks of the shell, with .smooth fold and sulcus; 
micro-ornament of concentric growth lamellae, with rows of fine radial 
ridges at their anterior margins, or radially striate; interior of the 
ventral valve, with adminicula, lacking a median septum; no complete 
delthyrial cover; interior of the dorsal valve with a single, or bilobed 
longitudinally striated cardinal process elevated or supported by a shelf; 
dorsal adminicula varyingly developed.
Range
Early Devonian (.’.Late' Lochkovian) to Middle Devonian (Late Eifelian), 
Discussion
The diagnosis is adopted from Boucot (1975, p.%*^ and Pitrat (1965, p,H68l). 
Until recently the family-group name Hysterolitinae had been synonimised 
into the Acrospiriferinae• This is because the outline, shape, external 
ornamentation, and internal structures of the ventral valve of Hysterolites 
and Acrospirifer are seemingly identical. However differences in the inter­
nal structure of the dorsal valve make subfamily assignment possible. The 
dorsal cardinalia of Hysterolites has been well illustrated by Solle (1952, 
pi.17 fig. 2 ; 1963, pi* 7, fig* l6b) and Vandercammen (1963, pi. 3, fig. 17)
and described by Johnson (1970, p. 196, pi. 60 fig. 3 ) and Boucot (1975,
p. 365).; . They showed that the cardinalia are supported
by a "shelf" termed a "massif callotestaire" by Vandercammen (l963> p.22, 
fig. 12), situated in approximately the same plane as the dorsal interarea. 
This structure is unknown in the Acrospiriferinae. In the Acrospiriferinae 
the cardinal process is fused to the floor of the valve in the posterior 
region of the notothyrial cavity. The absence of a ventral median septum 
in the Hysterolitinae distinguishes them from the Delthyridinae and the 
Cyrtiopsidinae. The included genera are: Hysterolites. Brachyspirifer 
and Multispirifer.
Genus Hysterolites Van Schlotheim, 1820
Type Species
Hysterolites hystericus Von Schlotheim, 1820, pi. 29, figs, la, lb. 
Diagnosis .
Hysterolifinid transversely elongate to subsemicircular in outline with 
maximum width anterior to the hingeline, and up to 12, more usually 8 to 
10 simple, rounded plications on the flanks of the shell; the interior of 
the ventral valve with short moderately divergent dental plates, and 
tendency to obsolescence; interior of dorsal valve with an elevated single 
lobed longitudinally striated cardinal process.
.Range ■*
Early Devonian ( Lochkovian to Zlichovian).
Discussion
The concept of the genus Hysterolites has been difficult to clarify and has 
led to its confusion with Acrospirifer Helmbrecht & Wedekind. It has rec­
ently been clarified by Johnson (1970), Jahnke (l97l) and Boucot (1975). •
This is based on the recognition of the taxonomic importance of the elevated 
striated cardinal process in approximately the plane of the dorsal interarea 
and the inclusion of rudimentary dorsal adminicula. These features are not 
well preserved in the type specimens of H. hystericus as illustrated by 
Solle (1963, pi. 8 , fig . 7 ) and Jahnke (1971, pi. 10, figs. 7-9) owing
to the abraded nature of the type specimens, from type locality Kauser 
steimel, 5.5 km south of Betzdorf, Germany, They are known from better 
preserved topotype material (jahnke 1971, pi. 10, fig. 10). Vandercammen 
(1963), laid great emphasis on the micro-ornamentation exhibited in well 
preserved specimens (not topotypes). The fine ornament consists of numerous 
radially arranged closely set striae located at the anterior edge of each 
of the concentric growth lamellae. This type of ornament is also found in 
Brachyspirifer (Vandercammen, 1963, pi. 5, figs. l6, 16; Jahnke, 1971, 
pi. 7, fig. 11; Johnson, 1970, pi. 62, figs. 8,9), the paratype of Dytico- 
spirifer iracolleyensis Johnson and Acrospirifer aff. murchisoni (Castleneau) 
(Johnson, 1970, pi. 59, fig. 9, pi. 57, fig. l), although the striae in 
Dytocospirifer and Acrospirifer are much coarser. ,
On the close similarity of the fine ornamentation in Hysterolites hystericus
and Brachyspirifer carinatus (Schnur) Jahnke (l97l) relegated Brachyspirifer 
to a subgenus of Hysterolites. However, Johnson (1970, p. 198) noted that 
Brachyspirifer differs from Hysterolites in possessing "more widely divergent 
sockets, flatter and more nearly horizontal crural bases, and a poorly 
defined stalk or median column of shell material basal to the site of 
diductor muscle attachment". These differences are considered to be sig­
nificant enough to warrant Brachyspirifer full generic status.
The fine radial lamellae and an apparently non - or little-elevated cardinal 
process supported by a median septum, serves to distinguish Acrospirifer 
from Hysterolites and Brachyspirifer.
The cardinalia of well preserved H. lilydalensis consists of the cardinal
process supported by a shelf which projects immediately below the plane of
the notothyrial cavity, near the junction of the socket plates and the
dorsal adminicula. The abrupt stalk-like projection illustrated by Vander-
camrnen (1963, pi. 3 fig*16 ) for Multispirifer solitarins (krantz) and
cited by Boucot (1975, p.365 ) as diagnostic for the Subfamily Hysterolitinae 
well-is not so developed in species of Hysterolites. particularly, H. hystericus, 
and H. lilydalensis. Rather, a more subdued, but nevertheless, well devel­
oped shelf as described herein, is present. The elevation of the cardinal 
process is not so pronounced as in B. carinatus (Vandercammen, 1963» pi*5 ,
fig. 13 • Johnson, 1970, pi. 62 9 fig£. ,12,13 : y y "
Acrospirifer has no shelf. Rather the striate cardinal process "sits" on
the floor of the dorsal valve, in the apex of the notothyrial cavity 
(Vandercammen 1963, pi* 9 , fig. 67 ; Johnson, 1970, pi.58 fig. 17 ;
Jahnke, 1971, pi* 6, fig. l).
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Hysterolites lilydalensis (Chapman, 1913 /
(Plate 32, figs.1-4, 6-24; Plate 33, figs.1-30; Plate 34, figs.1-32; 
Synonymy Plate 41, figs. 1-8)
Spirifer lilydalensis Chapman, p. 110 - 112, pi. XI, 
figs. 17-18.
Spirifer lilydalensis Chapman - Gill, p. 256 (name only). 
Acrospirifer (?) lilydalensis (Chapman) - Gill, 
p. 85, (name only).
Hysterolites lilydalensis (Chapman) - Philip, 
p. 152(name only) ,
Hysterolites n.sp. Talent, p. 79-80, pi. 55,
figs. 10-16, pi. 56, figs. 1-5, ?6, ??,
Acrospirifer lilydalensis (Chapman) - Gill,
p. 120(name only) .. - - 
Acrospirifer lilydalensis (Chapman) - Strusz,
p. 430 (name only) .
Lectotype
Of the two original syn types designated by Chapman, specimen P12417, which 
is an internal mould of the dorsal valve is selected. It was figured by 
Chapman (1913, pi# XI, fig. 18), from, Wilson*s Quarry.
Paralectotypa
P756, an internal mould of the ventral valve, illustrated by Chapman (1913, 
pi. XI, fig. 17), from Hughes Quarry.
Figured specimens
P41769-70, P41772, P41774, P41776-7, P41779, P41783- ,,P42020, P42043-4, 
from Hull Road Lilydale; P41788-9L,, P41795, P41796A-C, P41797, P41791-27, 
P41799, P41800-2P41804-5 , P41810-11, P41997- P42000, P420C3.77, ’E.49766 ,
, from Wilsons Quaj^y^Lilydale; P42025-6 from Cave Hill Quarry 
Lilydale; P49093, P49098, from Hull Road Mooroolbark, GSV 47137 from 
R54 Heathcote^and GSV 18138, GSV 18224,.GSV 55273, GSV 55279 and GSV 57841 
from Jamieson district, Victoria.
Type Locality
Locality 2 of Gill (1940), which is Wilson*s Quarry, Lilydale (now destroyed).
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p 41769 19.3 21.0 15.7 7
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P 41772 13.7 14.3 9.8 7 -
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Type Strata
Humevale Formation (= Ruddock Siltstone (Gill, 1965) )•
Range
Early Devonian (
Material
100 variously preserved specimens comprising 16 internal moulds of the 
dorsal valve, 17 internal moulds of the ventral valve, 9 articulated inter­
nal moulds from the type locality Wilson*s Quarry* A further 26 internal 
moulds of the dorsal valve, 18 internal moulds of the ventral valve, 6 
articulated internal moulds, 6 external moulds of the dorsal valve and 1 
external mould of the ventral valve, from Gill Loc. 1, Hull Raod, Lilydale. 
None of the internals and externals is a counterpart*
The almost equal number of ventral and dorsal valves and the relatively 
high number of articulated specimens suggests very little transportation 
prior to deposition*
Diagnosis
Hysterolites with short moderately divergent dental lamellae and up to 10 
simple rounded low plications on the flanks of the shell (new diagnosis)*
Description
Exterior Small shells are semicircular and larger shells are subrectangular 
to subtrigonal in outline. The valves are ventri-biconvex in lateral pro­
file* The hinge line is long and straight* The cardinal angles are occas­
ionally almost right angles, or more often obtuse, with rounded to sub­
angular cardinal extremities* The maximum width is nearly always anterior 
to the hinge line of the shell and is between the mid length and hinge 
margin of the shell* P41770 and P42001 have the hinge width equal to the 
maximum width (PI. 32 , fig .17 ). There is a moderately shallow median 
sulcus in the ventral valve with a corresponding fold in the dorsal valve. 
The fold and sulcus originate from the umbones of the valves and diverge 
anteriorly to the uniplicate anterior commissure where it occupies one third 
to one half the width of the shell. A small groove extends to one half 
to two thirds of the distance to anterior commissure is found in some 
specimens (PI. 33 figs. 1,2). The flanks of the dorsal valve slope away
< > ^  \Lochkovian to Late Prag ian).
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from the fold and are gently concave in transverse section. In cross­
section the ventral valve is moderately to highly arched with the flanks 
flattening out for the last one third of the distance to the cardinal 
extremities. The ventral interarea is low and triangular, extending as a 
low ridge for the last one third distance to the cardinal extremities, 
Horizontal growth lines are not preserved on interareas. The interarea is 
moderately curved and apsacline, one specimen P41777 is anacline hut this may 
he due to distortion. The interarea is overhung medially by a fairly prom­
inent non recurved beak. The delthyrium is low and triangular, enclosing 
an angle of about 100°, Short incipient deltidial plates are rarely devel­
oped except for P756, P42043, (P1.34 fig . 3 ), The notothyrium is open,
and bisects *the slightly apsacline, low and linear, dorsal interarea.
The macro-ornamentation consists of simple, rounded, usually well defined, 
strong plications on the lateral flanks of the shell originating from the 
hinge line. They may become flatter and less well defined anteriorly (for 
example P41999; P42000; PI, 33 figs.19,2$ posterolaterally leaving a 
"flange” or smooth area between the hinge margin and first lateral plication. 
The plications vary from 6 (rare) to 10 on each flank with a corresponding 
number on the dorsal valve. In transverse section the plications are rounded 
relatively high in the posterior regions but low and broad anteriorly 
separated by relatively narrow "U" shaped interspaces. *
The micro-ornamentation is rarely preserved and when present has only been 
observed in the sulcus and interspaces of the shell. P41791 has fine radial 
lamellae whereas P49765 has concentric lamellae tending towards imbrication 
with rows of fine striae at the anterior edge of each lamellae (P1.32 ,
fig8$ Plate 41, fig.4). .
Interior of the ventral valve The hinge teeth are fairly prominent and are 
supported by short, occasionally curved,- divergent adminicula. The adminic­
ula project anteriorly and are fused to the floor of the valve for one fifth 
the length of the valve. In larger specimens, they may continue anteriorly 
as low ridges surrounding the lateral and posterior part of the impressed 
muscle field. Immediately adjacent and ventral to the outer edges of the 
delthyrium is a development of narrow plates which remain discrete. The 
umbonal cavit/Les are variously filled with shell material, in larger speci­
mens the adminicula thicken and coalesce posteriorly. In small shells the 
muscle field is relatively elongate and narrow and lies within the first
I
plications lateral to the bounding plications of the sulcus. In larger 
specimens the diductor field becomes broader, deeper impressed though still 
retaining its diamond shape, and occupies up to 2nd lateral plications.
The field is either longitudinally striate or flabellate with sub-oval striae 
(see PI.32, fig. 12 ), in both types, the field is bisected by a low 
median myophragm. The muscle field occupies one half the length of the 
valve Plate 34, fig.l).
Interior of the dorsal valve The sockets expand and diverge anter o — 
laterally. Adminicula are present in the posterior portion of the notothy- 
rial cavity. They support the socket plates and extend dorsally from the 
inner edges of the socket plates curving slightly to the floor of the valve.
In larger specimens they become obscured by extra deposition of shell 
material. In these large specimens the notothyrial cavity bears a thick­
ening of shell material that is raised along the mid line and set out from 
the inner sides of the adminicula near the junction of the adminicula with 
the socket plates in the form of a shelf. The median elevated portion is 
deeply striated at its posterior end which is triangular in cross section.
In smaller and thinner-shelled specimens this shelf and median elevated 
portion is less well developed. The shell is crenulated over most of its - 
interior by the impress of the plications.
Ontogeny
No overall change in the outline of the shell can be detected during onto­
geny. A subquadrate outline persists from the smallest specimens to the 
largest gerontic specimens so far recovered. The only notable changes 
detected are: a. the slight lowering of the ratio of the length of the 
ventral adminicula to the length of the ventral valve; b. gerontic speci­
mens show great thickening of the ventral adminicula and deeply striated 
diductor muscle field. '
Discussion .
Chapman (1913, p. 110-12, pi. XI, figs. 17-18) briefly described and illust­
rated Hysterolites lilydalensis. The description was based on two syntypes 
P756, and P12417, respectively. Unfortunately these two specimens are from 
different localities and stratigraphic levels. However, both conform 
readily to the range of variability of the species as described herein
( see f i g s ;  116-21 )•
Since Chapman*s description of the species, little comment has been offered.
Examination of the cardinalia of "Spirifer" lilydalensis confirms Philip’s 
assignment to Hysterolites. Chapman (19139 p.112 ) alluded to the close 
affinity between H. lilydalensis and "Spirifer" concinnus Hall from the 
Helderbergian of North America, Apart from the absence of shelf supports 
for the dorsal cardinalia, "S" concinnus has a marked tendency for the lat 
eral plications to bifurcate as illustrated by Boucot (1975, pi. IV, figs. 
9, 11, 13, 14). "S". concinnus renamed Coneinnispirifer concinnus by
Boucot is more appropriately considered a paraspiriferid.
( 1 9 6 0 )
Flood in Strusz (1972, p. 433) cited material from Point Hibbs Limestone 
(Siegenian in age) as having close affinity with H. lilydalensis. As yet 
no published information is available to confirm or deny this affinity.
Talent (1963) described twelve species of Hysterolites from the Tabberabbera 
Formation (Prag* ian to Zlichovian) of central Gippsland, Victoria. Seven 
of these species were nominated on single specimens. Only three were form­
ally named: H. piger Talent, H, tritus Talent, and H. ? pinguis Talent.
All the material is preserved in either coarse or fine grey green, or yellow, 
quartz lithic sandstones. The eight species provisionally identified as 
H? sp. A to H? sp. H are too poorly preserved to be confidently assigned to 
any known delthyridid genus. ^
Interpretation of Talent’s new species H. piger, H. tritus, H.? pinguis and 
H. n. sp. is made difficult by missing types, confusion of numbers on speci­
mens and confusion concerning the identification of Easton’s and Talent's 
localities. From available material and illustrations it appears that 
Talent's taxa can be treated as follows:-
Hysterolites n.sp. from locall̂ fcy 48 of the Dead Bull Member, and localities 
69 and 83 of the Kilgower Member of the Tabberabbera Formation is close to 
H. lilydalensis. Talent's illustrations (op. cit. pi. 55, figs. 10-l6, 
pi. 56, figs. 1-5, 6?, 7?) reveal that Hysterolites n.sp. has narrower ventral 
adminicula corresponding to the first lateral interspace, and more simple 
plications on the flanks of the shell, up to eleven in number. H. lily­
dalensis from Lilydale has wider ventral adminicula, corresponding to the 
second lateral interspace and usually 9 to 10 simple plications. Details 
of the dorsal cardinalia are illustrated in Talent (op. cit. pi. 55, fig.13) 
and are sufficiently well preserved to confirm assignment of H. n.sp. to 
Hysterolites lilydalensis. I consider the differences between H. n.sp. and
H, piger from the Kilgower Member has up to 5 very indistinct lateral 
plications, shorter and more divergent ventral adminicula and a more rounded 
outline than H. lilydalensis.
H.? pinguis from the Kilgower Member differs from H. lilydalensis by having 
a well developed dorsal median septum, very long ventral adminicula and a 
micro-ornamentation consisting of concentric lamellae of 10 to 12 per mm. 
Talent (1963, pi« 52, figs. 2 and ll) shows a short distinct ventral median 
septum or myophragm extending up to one^-third of the length of the shell.
No such mycTphragm occurs in H. lilydalensis. It is probably that H.? pin­
guis is a new genus of the Hysterolitinae and that "Adolfia11 glypta Talent 
should probably be assigned to this genus as well.
Hysterolites tritus from the Roaring Mag Member of the Tabberabbera Formation 
is restricted to the top few metres of the Tabberabbera sequence. It has 
wide, short ventral adminicula corresponding to the 2nd interspace and a well 
developed concentric lamellose micro-ornamentation averging 3 per mm. It 
is otherwise similar to H. lilydalensis. In view of the restricted strati­
graphic occurrence, which appears not to be facies controlled, it is possible 
that H. lilydalensis has a direct phylogenetic link with the younger 
H. tritus.
The species described by Chatterton (1973, P« 107-8, pi. 29, figs. 1-10)
r . .as Hysterolites sp. from the base of the Waroo and Receptaculites Limestone 
in the Taemus district, N.S.W. is closer to H. tritus rather than H. lily­
dalensis. It is also probably slightly younger than the Tabberabbera forms 
(see Chatterton, 1973) and further emphasizes the evolutionary links between 
H. tritus and H. lilydalensis. The micro-ornament of H. sp. is very close 
to that of H. tritus (cf. Chatterton 1973, pi* 29, figs. 2 ; Talent 19&3, 
pi. 5^, figs. 2, 10).
Hysterolites lilydalensis is distinguished from the type species H. hyster­
icus by the absence of a we1L-developed dorsal myophragm.
Dimensions and Phylogenetic trends .
Scatter plots for H. lilydalensis from loe. G.l and loe. G.2, the only
He lilydalensis to be intraspecific. .
F i g . 122 S u g g e s te d  p h y to g e n y  f o r  s p e c ie s  o f  H y s t e r o l i t e s  and  
1 A d o l f i a 1 i n  s o u th  e a s t  A u s t r a l i a .
localities with statistically representative samples, show various trends 
through time, G.l is some 600 m above G.2 (see fig,63 ), The changes
in morphology through time so far detected include: a. Fold or sulcus width 
hinge width increases, b. LmFsWmF ratio increases slightly which correl­
ates with slight increase in the Ldp:Lw ratio. These changes occur whilst 
the overall shape remains constant, as expressed by the almost identical 
^ and S for IIw/Lw  and Hw/Ldv for both populations. The subquadrate out­
line of the shell of H. n.sp, (here regarded as H. lilydalensis) persists 
and the ire is a continued increase in the ventral adminicula/length of the 
ventral valve ratio. In the younger species such as H. tritus from 
Tabberabbera andTaemas this trend is reversed and the ventral adminicula 
revert to short wide plates.
Occurrence “
Hysterolites lilydalensis is restricted to middle to upper beds of the
Humevale Formation in the Lilydale district. It is found in varying members
from loc. G.l, G. 7, G«kO, to G.13, It is noted at
loc, R54, Unit 3 of the Mt. Ida Formation at Heathcote, loc. F.llD Broadford‘ loc.W7 Kinglake District,
Conglomerate Member of the Killingworth Formation at Strath Creek, loc. 48 
Boola Beds immediately below the Coopers Creek Limestone at Tyers, and in 
four localities W.l, W.2, W.3, W.'4 high in the Norton Gully Sandstone (Bell 
1964, VandenBerg 1977) of Jamieson district. Outside the Melbourne Trough it 
it found in the Dead Bull Member and Kilgower Member of the Tabberabbera 
Formation at Tabberabbera.
i
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Subfamily Acrospiriferinae Termier & Termier 1950 
(emend, Boucot, 1975, p. 363 - 365; emend, herein).
Diagnosis
Delthyridids with a variable outline, usually subquadrate to transverse; 
simple plications on the flanks of the shell, fold and sulcus usually bald; 
micro-ornamentation of concentric growth lamellae bearing rows of fine 
radial striae at their anterior margins, interior of the ventral valve 
with adminicula, lacking a median septum, a shallow myophragm may be present; 
no complete delthyrial cover; interior of the dorsal valve with a simple or 
bilobed longitudinally striate cardinal process unsupported by a "shelf", 
adminicula varyably developed; shell substance impunctate.
Range ,
Early Silurian (Late Llandovery ) to Middle Devonian (Late Eifelian).
Discussion
# ' J *The Acrospiriferinae externally resemble the Hysterolitinae and often have
seemingly identical ventral valve interiors. The lack of a shelf supporting * - 
the cardinal process serves to distinguish the Acrospiriferina from their
external homeomorphs, the Hysterolitinae. The ^Lack of "true" me,dian septum
in the ventral valve of the Acrospiriferinae distinguishes it from the
Delthyridinae. Some early Devonian species of Howellella may develop a
low myophragm in the postero-median portion of the ventral valve (see
Chatterton , 1973, pi» 27, figs. 1, 2, 7; Talent, 1963, pi» 50, figs. 1-5;
Johnson, 1970, pi. 55, figs. 9, 15, 19, and PI.41 , figs.9,10 herein).
Some of the genera included in the Acrospiriferinae by Boucot (1975, pi» 172) 
do not accord with the definition of the subfamily as given by Pitrat (1965). 
Consequently the diagnosis of the Acrospiriferinae is here modified to 
provisionally accommodate these genera. They include Vandercammeninafa 
European early Devonian genus with a plicate fold and sulcus) and Struveina 
and Dyticospirifer, both possessing bifurcating lateral plications. Stru­
ve ina differs from Dyticospirifer in haying a plicate fold and sulcus.
Howittia has from one to three plications in the fold and sulcus. The 
variation from a plicate to a smooth fold and sulcus in the Acrospiriferinae 
suggests that as a subfamilial distinction it has little taxonomic value. 
Genera assigned include Acrosnirifer. Antisnirifer. Australospirifer,
o à£ ÿ j£ w
Euryspirifer« HoweIleIla« Subcuspide11a« Dyticospirifer« Ilowittia«
Struve ina -- ----- "i Vandercammenina and Selwynia.
* J
»
*
Gemís Howellella Kozlowski, 1946
Type species
Terebratula crispus Hsinger, 1826, pi. 7, fig. 4 (non Anomia crispa 
Linneaus, 1758) = Delthyris elegans Muir-Wood, 1925, p. 89.
Selected synonymy
1929 Crispella Kozlowski, p. 190 (non Gray 1870)
19^6 Howellella Kozlowski, p0295 t "
1957 Howellella Kozlowski - Boucot, p.
1963 Howellella Kozlowski - Talent, p. 81,
1970 Howellella Kozlowski - Johnson, p. 184-5 %
Diagnosis
Small to medium sized acrospiriferinids with up to 7, commonly 5, simple 
rounded plications, smooth fold and sulcus5 micro-ornament consisting of 
concentric growth lamellae with' radially, arranged spines at the anterior 
edge of each lamella; interior of ventral valve with relatively long admin­
icula and low median ridge or nyophragm; interior of dorsal valve with 
very short subparallel adminicula flanking striate cardinal process.
Discussion
Johnson 1970,(p. 184-5) discussed the concept of Howellella. and commented 
upon its variable morphology and lack of distinction given to it by various 
authors. The rejection by Johnson of Kozlowski*s (1929) original broad 
definition which included both smooth and plicate species is accepted.
The smooth form attributed by Kozlowski to Howellella should be assigned 
to the Reticulariidae as stated by Johnson.
Talent (1963, p# 3l) distinguished between a ventral median septum found in 
delthyridinids, and a low median ridge or myophragm, found in some acrospiri­
ferinids e.g. H. textilis Talent. He concurred with Boucot (1957 ), as did 
Johnson (1970, p. 188), that the median septum of Delthyris is a suable 
conservative structure whereas the myophragm, which may or may not be present 
in Howellellat is not. ~~
Strusz (1972, p. 433-‘Z0  indicated in his review of the Tabberabbera fauna
350
of Talent (1963) that Ivanothyris is a typical member of the fauna. It is 
presumed that he is referring to Hovelie11a textilis. Havlicek (1959,
P* 133-136, fig. 6l) described the type species of Ivanothyris. I.gibbosus 
(Barrande) as having a ventral median septum (i.e. not a myophragm) obscured 
by large amounts of adventitious calcite, rendering the ventral adminicula 
obsolete. This obsolescence is not an uncommon feature in large specimens 
of many delthyridids. Havlicek1s illustrations on fig. 6l show that the 
ventral median septum is veil developed and continues for half the length 
of the valve. I do not accept that Hovellella textilis belongs vith 
Ivanothyris.
H. nucula australis vas described by Savage (1969) from the Mandagery Park 
Formation (Siegenian) of Manildra in the Covra Trough of N.S.W.. It may 
belong to Ivanothyris on the basis of its gibbous form (Savage 1969, p. 480, 
pl* 91» figs. 10-12, 23-25), similar number and degree of definition of 
lateral plications (pi. 91 * fig* l), short ,* median septum
(op. cit. p. 481, pi. 91 f fig« 29)> and crural plates vhich are not attached 
to the floor of the valve (p. 481, text fig. 4, pi. 91, figs. 6, 27).
Lack of published information on Ivanothyris from Sutchers Creek Formation
(?Emsian) from Queens Pinch, N.S.W. by Wright (1966) and Strusz (1972)*
precludes present comparison vith H. textilis and H. secans n.sp.
\
Hove lie11a secans sp. nov.
(Plate 24 , figs. 0.-15;' Plate 49, figs. 9-11)
Holotype
Specimen P 42035 and counterparts 42035A and 42035B which is figured 
on PI. 24 , figs* 4-9.
Paratype 
P 42027
Type Locality
Loc. 2 of Gill (l94l) known as Wilson*s Quarry (now destroyed).
Type Strata
Humevale Formation. ,
Range
Early Devonian (Late Lochkovian" toCEarly Pragian).
Material
One articulated internal mould and external counterparts, and one internal 
mould of ventral valve from loc. 2, one articulated internal mould and 
external counterparts from loc. 1.
Diagnosis
Small to medium sized Howelie11a with 4 or 5 subrounded simple lateral 
plications. Ventral adminieula slightly divergent, relatively long up to 
half the length of the valve, corresponding to the first interspace. A 
long thin median myophragm originates from the ventral umbo and is approx­
imately the same length as the ventral adminieula.
Description
Exterior The outline of the shell is suboval and biconvex in lateral 
profile, with the ventral valve more convex than the dorsal valve. The 
cardinal angles are obtuse and rounded, ilie ventral interarea is low, 
apsacline, triangular and extends to the cardinal extremities of the shell 
The maximum width is anterior to the straight hingeline and is posterior 
to the midlength of the shell. The delthyrium is open, triangular and has
an apical angle of approximately 35°• The dorsal interarea is low and linear. 
The shell has a smooth ventral sulcus and dorsal fold, which originate 
from the umbo and are moderately divergent and arched.
The macro-ornament consists of 4 to 5 strongly developed subrounded simple 
plications which are separated by MU" shaped interspaces of approximately 
equal width to the plications. The micro-ornament consists of fine con­
centric growth lamellae approximately 2 per mm bearing a single row of fine 
closely packed radial striae (26 per mm) at their anterior edges.
Interior of ventral valve The hinge teeth are small and are supported by 
the divergent dental flanges, which project anteriorly as the adminicula 
which are fused to the floor of the valve. The adminicula correspond to 
the first interspace^ are slightly divérgent anteriorly and attain a length 
equal to half the length of the valve. The muscle scars are not noticeably 
impressed. A low median myophragm originates from the umbo and projects 
anteriorly for half the length of the valve. No secondary infilling 
observed. ■ ^ '
Interior of the dorsal valve The socket plates diverge laterally. The 
adminicula are short, attached to floor of the valve and remain essentially 
subparallel. A deeply striate cardinal process' fused to the floor of the 
valve in the posterior portion of notothyrial cavity is flanked by the 
adminicula which unite with the socket plates at their inner ends.
Discussion
Howelie11a secans is a rare,species, only three specimens have so far been
recovered. They are well enough preserved to provide full description and
note its distinctive form. II. secans differs from H. textilis by a. having
4 to 5 well defined lateral plications on the flanks of the shell insteado\wd
of 3 rather indistinct plications as in H. textilis; b. a much higher 
number of spines/striae fringing the concentric lamellae, 26 per mm compared 
with 15 to 18 in H. textilis. Also the ventral adminicula are slightly
more divergent in H. secans.
. ' ' '  \
Howelie11a lirata Talent (=H. latisulcata Talent) from the Toongabbie lime­
stones adjacent to the Thompson River has a similar number of lateral 
plications to H. secans, but differs in having much shorter and divergent
Fig. 123 Suggested lineage scheme for species of Howellella .
H .  c r i s p u s
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ventral adminicula which correspond to the second interspace (cf. Talent 
1956b, p. 81, fig. 2). A myophragm is apparently absent in H. lirata and 
there are fewer striae (10-15 per mm) at the anterior portion of the con­
centric lamellae*
Howelie11a scabra* described by Philip (1962, p. 222-223, pi* XXXIV, 
figs* 10-13) 22, pi* XXXV, fig* 18) from the Boola Formation at Tyers has 
a long range through the early Devonian. H. scabra has also been found in 
Eildon-Jamie son District, high in the Norton*s Gully Sandstone above the 
Loyola limestone horizon (Zlichovian)• Philip indicated that two of the 
species described by Talent (1956 .), Howe lie11a cf. H. (?) gibbosus 
(Barrande) and H. spe indet. from Toongabbie Limestone were probably syn­
onymous with H. scabra* Examination of the type material of H. scabra*
H. cf. H. (?) gibbosus and H. sp. indet* stored in the Melbourne University 
Geology Department collections has revealed very little difference between 
the species even though the collections are relatively small. I consider 
that they are synonymous. The absence of a ventral median septum in H. cf.
H. (?) gibbosus certainly precludes an affinity with Ivanothyris gibbosus 
(Barrande). H. scabra differs from H. secans in having only 3 poorly defined 
lateral plications and l6 spines/mm at the anterior edge of the concentric 
growth lamellae.
*
H. secans differs from the Bohemian species H. angust iplicata (Kozlowski) 
and H. koneprusensis (Havlicek) by having much longer ventral adminicula and 
a long, low, thin myophragm in the ventral valve. A myophragm has not been 
recorded in any of the early Devonian Bohemian species so far described.
Phylogeny  ̂,(2 3
Text fig.123 shows a suggested lineage for species of Howe lie11a. The 
branch for the New World Realm species is incomplete because of poor pres­
ervation of material so far described. However allowing for preponderance 
of'recorded Howelie11a sp. in the literature, some pertinent observations 
can be made. The initial howellellid stock comprising H. crispus (Hisinger) 
lacks ? ventral myophragm; Muir-Wood (l925> p. 90 ) reported that during the 
Wenlockian^H. crispus from Wenlock Limestbne, Dudley, develops a short low 
myophragm which persists into the Polish Ludlovian (Kozlowski, 1929> P* 191 ) 
in a form assigned by Kozlowski to H. crispus. This pattern is repeated in 
the Early Devonian species from Bohemia and the Tasman Sub^provinee. The
cy> /?tí ¡3
initial late Silurian - earliest Devonian stock comprised H. angustiplicata 
(Kozlowski) from the Borschow Beds of Poland lacks a myophragm, and has 
very short ventral adminicula* Two trends evolved; 1* a lineage with a 
ventral myophragm and long ventral adminicula comprising H. secans* H. lir- 
a^a « II» textilis and H. cf. textilis of the Tasman Province and 2* a 
lineage lacking a myophragm and shorter ventral adminicula comprising 
S* angustiplicata, H. nucula ̂ > c \ r r a y \ á t * H» koneprusensis Havlicek of Bohemia 
and H* scabra of southeast Australia (Tasman Sub province#
The origin of the H. secans lineage is uncertain. It may have been derived 
from the main angustiplicata lineage or from the offshoot koneprusensis.
A closer affinity to the angustiplicata lineage is indicated by the same 
number of lateral plications as H. secans and the wider geographic distrib­
ution of H. angustiplicata.
Occurrence
H. secans is presently known from GJL, -G2,^G7.,. G10',‘ G1S¿ G33, G35, G59, G61 and 
'--087. , Lilydale. It is a rare component of the fauna.
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(Plate 40jfigs.l8- )
Howelie11a nucula waverleyensis n.s.sp.
Holotype
BSpecimen P44432 which is bn internal mould of the dorsal valve, 
and is figured on PI. 40 figs. 37-38.
Paratype s
Specimens P44416-.2 , P44421, P44423, P44427-30, , P44444^ <‘>49252-3
' P49277-9, P49282-3.
Type Locality
G.151, Ferntree Gully Sewer Tunnel, just south of the Wellington Road and 
2 km. east of the junction of Springvale Road and Wellington Road Glen 
Waverley. •
Type Strata
Humevale Formation; stratigraphic position 90 m above the base of the 
Humevale Formation. '  '
Range
Late Silurian ( Late Ludlovian) to Early Devonian (Lochkovian).
Material
4 external moulds of the ventral valve, 23 internal moulds of the ventral 
valve, 2 external moulds of the dorsal valve, and 6 internal moulds of the 
dorsal valve. Counterparts are not included. The absence of any articulated 
specimens, and the overwhelming majority of ventral valves, suggests some 
sorting prior to deposition.
Diagnosis
Small sized Howelie11a with 2 to 3 rounded, simple, ill-defined plications; 
ventral adminicula divergent, corresponding to second interspace, thickened 
but not obsolete, and relatively long extending from half to two thirds the 
length of the valve. * ' ■
Description
Exterior The outline of the shell is semicircular to suboval, rarely
subtrapezoidal, and biconvex in lateral profile. The ventral valve is more
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Number of  p l ica t ions
Dimensions of some specimens of Howellella moula waverleyensis s.sp.nov
Registered
Specimen Ldv L w Hw mr Rdv R w Lva Lmf Wmf
Was
or
Waf Lda Hd Wd Hn Wn
Cone
lam/
mm
striae/
mm
N. of
7
p 44416 5.7 8 . 1 8 .8 2 2 . 2 3.7 3.2 2 .8 1-3 1-3
P 44417 6 . 1 7.2 7.8 2 3.8 5.6 2 .8 4.7 1 . 8 1-4
P 44418 5.3 6 .8 7.0 2 3.8 5-2 3.2 3.2
P 44419 5.«3 4 .6 -5-0 2 3.0 4.8 2 . 1 2 .6 >
P 44421 5.1 5.0 6 . 1 2-3? 2 .6 4.1 3.0 2 .M 1.3 1 . 2
P 44423 5.4 5.0 5.4 2 2 . 2 4.5 3.0 3.0
p 44427 - 2 4-8 16
P 44428 5.8 ? 1 1 . 0 3 3.1 0.4 6
P 44429 5.8 7.9 8.5 3 * 3.0 10 20
P 44430 6.3 9.7 1 0 . 2 3 4.3 0.5 5 ■
P 44432 5.4 6.9 8 . 1 3 2.9 0.7 0.4 1 . 0 6
P 44444 4.5 4.8 4.8 1-2? 1-5 0.5 0.7 1 .6 10
P 49252 8.4 8.9 4
convex than the dorsal valve. The cardinal angles are obtuse, and rounded 
except for P44443, and P44444 (see PI. 40 f fig ,35 ), The ventral
interarea is low, apsacline, triangular and extends to the cardinal extrem­
ities of the shell. The maximum width is anterior to the straight hinge­
line, and is slightly anterior to or the midlength of the shell. The 
delthyrium is open, triangular and has an apical angle from 20° to 25°•
The dorsal interarea is low, orthocline and extends to the cardinal extremi­
ties of the shell, especially well preserved in P44444 (see PI.40 , fig.35
The shell has a smooth evenly arched ventral sulcus and dorsal fold, which 
originate from the umbo and occupies approximately half to a third of the 
hinge width.
The macro-ornamentation consists of 2 to 3 well rounded, usually ill-defined 
plications separated by low "UM shaped interspaces on each flank of the shell 
The plications become progressively less defined towards the posterior and 
lateral portions of the shell. The micro-ornamentation consists of fine 
concentric growth lamellae spaced between 2 to 8 per mm which bear a single 
row .of fine closely packed radial striae at their anterior edges. They 
number1 from 16 to 20 per mm. The posteroláteral portions of the flanks of 
the ventral valves bear a number of pits which are slightly elongate and 
are clustered near the umbo. These have been interpreted as "genital” 
pits by many authors (Ivanova, I960, Talent, 19 6 3).
Interior of the ventral valve The hinge teeth are relatively large and are 
supported by the divergent dental flanges which project anteriorly as the 
adminicula. A groove lies at the junction between the dental flanges and 
the adminicula. The adminicula are fused to the floor of the valve and 
continue anteriorly for up to two thirds the length of the valve. They are 
thickened with secondary deposits of cálcite as evidenced by the deep and 
wide grooves in the mould material so that in the posterior portions of the 
delthyrial cavity they fuse immediately before reaching the floor of the 
valve. No apical callosity is developed and full obsolescence in the admin­
icula is not encountered in any of the specimens examined. The muscle field 
is well impressed and is bounded postero-laterally by the inner surface of 
the adminicula. It is composed of two lobes which unite medianly. Anter­
iorly the field is longitudually striated with a median groove, not developed 
sufficiently for a myophragm, with a pair of longitudinal striations on 
each side. Anteriorly the muscle field continues for almost the length of 
the shell and' each lobe is delineated clearly. Secondary infilling on the
floor of the valve has all hut obliterated any internal reflection of the 
plications on the inner surface.
Interior of the dorsal valve The socket plates diverge anterio-laterally.
Aaminicula are present in the posterior portion of the notothyrial cavity. 
They support the socket plates and are fused to them at their inner surfaces. 
The adminicula flank a striated cardinal process and remain non-divergent for 
their whole length. The cardinal process is fused to the floor of the valve 
in the extreme posterior portion of the notothyrial cavity and has five to 
six deep longitudinal striations. The cardinalia are not obscured by any 
extra secondary deposition of shell material, which in contrast to the 
ventral valve, was not observed in any of the specimens examined.
Ontogeny
Even though all the specimens of H. nucula waverleyensis so far recovered 
are small, a range in size, shape of shell, and changes in internal struct­
ures of the valves is encountered. The following observations can be made:
1. Length of the dorsal adminicula does not alter even though the length 
of the shell and width increased two or three fold.
2. No change in the ratio of length of ventral adminicula with increase 
in length of the ventral valve is detected. The deposition of secondary 
calcite providing thickening of the adminicula and fusion immediately above 
the floor of the valve in the posterior portions of the valve, is a reflect­
ion of increase in size.
3# Shape and outline of the shell remains constant.
Discussion
Howelie11a nucula (Barrande) from the Ludlovian Kopanina Limestones of 
Bohemia redescribed and illustrated by Havlicek (l959> p* 95-96» pi* XVI11, 
figs. 8,9; figs. 41-42), is very close to the Waverley material. Externally 
the two species are identical, with similar number of plications on each 
flank of the shell bordering the fold and sulcus. Internally some differences 
are apparent. H.n.weaverleyensis has longer ventral adminicula which become 
thickened in more mature specimens, and a very long ventral muscle scar 
system, composed of two distinct lobes, the median line uniting the two 
lobes is expressed in the form of a median groove rather than as a low 
myophragm as illustrated by Havlicek (1959, fig* 41, 42), in H. nucula.
The closeness in age of the Kopanina Limestones of Bohemia and the lower 
beds of the Humevale Formation in Waverley is also reflected in the close
affinities of H. nucula and H,n. waverleyensis. It confirms close affinitie 
of the Central Victorian fauna, with that of New South Wales and Eastern 
Europe as suggested by Savage (19 6 9, p* 482).
Other related Bohemian species include H. koneprusensis from the Koneprusy 
Limestone (Early Devonian) which differs from H. nucula waverleyensis by 
having an angular fold and sulcus and more plications on the flanks of the 
shell. Similarly H. inchoans has weaker lateral plications.
The closely related species H. scabra described from the Boola Formation 
by Philip (1962) has a similar external form and number of lateral plic­
ations on the flanks of the shell with H.n. waverleyensis, but differs in 
having much shorter ventral adminicula. '
Occurrence
H. nucula waverleyensis is known from locality low in the Humevale Formation 
at Waverley, Ruddocks Quarry (G,20), G.21,23.24, 25. 26, 18, 39, 40, 50, 92, 
and high in Dargile Formation ( G19) Wonga Park; and F95, W3 and W7 
. Kinglake District. ‘
Vannuspirifer gen, nov
Type Species
Vannuspirifer sweeti sp, nov.
Diagnosis
■' Medium sized quadrate to transverse acrospiriferinids with 2 to 6 large 
angular to rounded plications on the flanks of the shell; delthyrium with 
or without disjunct narrow deltidial plates; interior of the ventral valve 
with short divergent adminicula usually corresponding to the first interspace.
Derivation of name
From the latin vannus meaning fan-like. The outline of Vannuspirifer 
alludes to an open fan.
Discussion
Vannuspirifer is known from internal and external moulds of the type species 
V. sweeti sp. nov., and V. acut.iplicata sp. nov. from localities in and 
around Lilydale. A further unde scribed species occurs in the Reefton Beds 
in New Zealand. (McKinnon, 1976, written comm.).
Vannuspirifer is distinguished from Howellella by presence of large well 
developed plications and maximum width at the hingeline.
Ventral internal moulds of Vannuspirifer superficially resemble the cyrtiid 
Hedeina and the cyrtinopsidinid Boucotinskia. However the external ornament­
ation of Vannuspirifer consists of concentric lamellae with capillae at the 
anterior edge of each lamella. Hedeina has simple radial lamellae. The 
Silurian genus Boucotinskia has a series of concentric lamellae which greatly 
overlap the surface of the shell and form a series of frills. Vannuspirifer 
is distinguished from Acrospirifer by the few, large angular lateral plic­
ations.
Occurrence
Vannuspirifer is known from the lower to middle beds of the Humèvale Form­
ation at Lilydale; the upper parts of Unit 2 and Unit 3 of the Mount Ida 
Formation at Heathcote; the Mullamuddy Formation of Mudgee New South Vales,
(Wright, 1977, pers. comm.), Bell Shale of the Eldon Group, near Zeehan, 
Tasmania, and the Reefton Beds, Lankey’s Creek, Reefton, New Zealand.
Range
Early Devonian ( .. Lochkovian to Zlichovian).
Vannuspirifer sweeti sp. nov.
(Plate 38 , figs, 1-30)
Synonymy
*9^2 Spirifer sp, - Gill, pi. 1, fig. 3.
Holotype
P44468, which is an internal mould of the ventral valve and is figured 
on Pi. 38 , fig. 8-9 .
Paratype s
—8 1P44452-3, P44462-4, P44467, P44472, P46599, P44482, P44488, P44490-1, 
P44495, P44498, P44509-10, P444512, P46539, P46542, P46|87 , P46^53,
P46557, P4656 , 7, P46584, P46598, P46600.
Derivation of name
In honour of the late , Mr. George Sweet, in whose collection the species 
was discovered.
Type Locality
Section Xll, Parish of Yering, or Yarra Flats, later known as Flowerfield 
Quarry, Coldstream (= locality 4 of Gill, 1940).
Type Strata
Humevale Formation. Stratigraphic position approximately 2000 m above 
the base of the Humevale Formation.
#
Range • 5 It -/> t ^Early Devonian (r \ Late Lochkovian to 1 Early Prag vian) .
'  • A  ^
Material
A total of 135 specimens from the type locality excluding counterparts and 
comprising 40 .internal moulds of the ventral valve, 25 external moulds of 
the ventral valve, 38 internal moulds of the dorsal valve and 32 external 
moulds of the dorsal valve. The almost equal number of dorsal .and ventral 
valves and the wide range of sizes of shells, suggests little sorting prior 
to deposition.
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Dimensions of some specimens of
Vannuspirifer sweeti sp. nov. from
type locality
Registered
Number Hw Mw L w Rdv Rvy Rdv Lva
M
Lmf
(v)
Wmf
W
or
Ws
Hd Wd Eh Wn Lda
Cone. Cap; 
lam /mm
/mm •
P 44452 12.3 12.3 7.2 4 2.7 3.4 2.9 3.5
P 44453 10ol 10.1 5.4 3 2.9 3 ?15
P 44462 8.0 8.0 5.4 . 2 3.2 0.5
P 44463 6.5 6.5 4.2 2 2.6
P 44464 8.0 8.0 5.9 4 2.1
P 44467 9.3 9.3 6.8 3 3.7 5.7 4.0 3.2 ? 1.7
HOLOTYPS 
P 44468 11.8 11.8 8.8 3 2.0 4.9 3.6 ’ 3.6 ? 1.7
P 44469 ?9.2 ?9.2 5.2 2 3.1 0 . to . 0.7
P 44472 7.9 7.9 5.3 4 2.6 3
P 44474 4.2 4.2 3.8 2 1.4
P 44482 7.1 7.1 3.2 2 2.2 0.5
P 44488 12.7 12.7 8.2 3 3.5 5.4 3.2 5 . 1
P 44490 6.1 6.1 4.3 3 1.3 1.7 1.3 2.1 1.2 0.8
P 44491 8.0 8.0 4.8 3 2.2 1.1
P 44495. ? ? ? ? * 4
P 44498 ? ? ? ? ? 4
Dimensions of some specimens of
Vannuspirifer sweeti sp. nov. from
2. type locality
Registered
Number Hw Mw Liw Rdv Rvt Rdv Lva
(v)
Lmf Wmf
¥
or Hd
Ws
Wd Hn ¥n Lda
Cone.
lam
/mm
Cap.
/mm
P 44509 4.1 4.1 3.0 2 1.0 0.4
P 44510 7.4 7.4 4.8 ' 4 1.6 0.8
P 44512 ?10.0 ?10.0 6.4 3 2.1 16
P 46539 9.2 9.2 5.7 4 2.4
P 46542 10.7 10.7 8.2 3 4.6 0.9
P 46547 9.2 9.2 6.2 4 • 3.4
P 46548 3.2 3.2 2.7 2 1.5 18
P 46553 10.2 10.2 7.0 3 4.0 16
P 46557 12.4 12.4 4 3.5 6 18
P 46566 6.2 6.2 3.2 2 1.3 0.6
P 46567 11.5 11.5 5.7 3 2.8 0.6
P 46584 9.1 9.1 6.5 4 2.8 18
P 46598 9.1 9.1 6.6 3 1.5 2.8 2.2 2.6
P 46600 11.8 11.8 8.0 4 2.5 0.5
Diagnosis
Transverse Vannuspirifer with up to 4 large rounded lateral plications« 
Description
Exterior Medium sized shells up. to 20 mm wide. The outline of the shell 
is transverse, and subtrapezoidal and biconvex in lateral profile. The 
ventral valve is more convex than the dorsal valve. The cardinal angles 
are acute and angular. The ventral interarea is low, apsacline, triangular, 
and extends to the cardinal extremities of the shell. The maximum width 
is at the hinge line. The delthyrium is triangular with an apical angle of 
25°, and is partially closed by small discrete deltidial plates. The 
dorsal interarea is low orthocline to apsacline, and extends to cardinal 
extremities of the valve as a low ridge. The shell has a smooth rectangular 
trough-like ventral sulcus and dorsal fold which originate from the umbos 
and occupies approximately one quarter to one third of the hinge width.
The macro-ornamentation consists of 2 to 4 subangular simple, large plic­
ations separated by narrow interspaces on each flank of the shell. The 
plications become progressively smaller towards the hinge line and a small 
area adjacent to hingeline and postero-lateral portion of the valve may be 
smooth. The micro-ornamentation consists of concentric growth lamellae 
which become frilled at their anterior edges. These frills are well devel­
oped in P44462 and P46553 see PI.38 ■ figs.3,22 . A single row of fine
closely packed radial striae of l6 to 18 per mm occur at the anterior edge 
of the concentric lamellae. The concentric lamellae become frilly adjacent 
to the anterior commissure in the larger specimens. .
Interior of the ventral valve The hinge teeth are well developed and 
supported by divergent dental flanges which project anteriorly as adminicula. 
The junction between the dental flanges and adminicula is represented by a 
groove. The adminicula are fused to the floor of the valve and continue 
anteriorly for one fifth the length of valve. They are widely divergent 
and correspond to the first interspace on the lateral flanks of the valve. 
P44482 , an internal mould of ventral valve has very wide divergent admin­
icula corresponding to the 2nd lateral plication. In small specimens e.g. 
P44490 (PI. 38 , fig. 13 ) they are not thickened at all whilst in larger 
specimens they are so thickened with secondary deposits of calcite as to 
become obsolete. In the posterior portions of the delthyrial cavity they 
fuse immediately before reaching the floor of the valve e.g. P44468 , and
P44482 , (PI. 38 , figs. 9,ll). No apical callosity is developed. The
muscle field is well developed and consists of a pair of adductor scars 
located either side of the mid line, flanked by a pair of striated diduc­
tor scars. The muscle field is hounded posteriolaterally by the widely 
divergent adminicula, anteriorly the field is rounded and is approximately 
a third the length of the valve.' Secondary infilling on the floor of the 
valve has obliterated the impress of the lateral plications posteriorly.
Interior of the dorsal valve The socket plates are widely divergent anterio- 
laterally. Adminicula support the socket plates and are fused to them on 
their inner surface. They are present only in the posterior portion of the 
notothyrial cavity where they flank a striated cardinal process and remain 
non divergent for their whole length. The cardinal process is single lobed 
and fused to the floor of the valve and has four to six deep longitudinal 
comb-like partitions. The cardinalia become obscure in larger specimens by 
the deposition of secondary calcite.
Ontogeny
No change in.shape or outline of the shell occurs during ontogeny. Gerontic 
specimens show considerable thickening of the ventral adminicula and a 
greater striation of the ventral diductor muscle scar. The ratio of the 
length of the ventral adminicula to the length of the ventral valve de­
creases slightly during ontogeny giving a negative allometric relationship. 
Figs..̂ 128, 129 show' the ontogeny for three specimens where these could
be measured, confirming the above trends. These are shown as lines on the 
graph, and are not meant to be regression lines. Concentric lamellae 
become frilly at anterior commissure in gerontic specimens.
Distribution
Vannuspirifer sweeti is known from three localities in the Lilydale area, 
north of Lilydale (Hughes Quarry, G.3), Flowerfield Quarry (G.4) and Chirn- 
side Park. It is also known from Mudgee district in New South Wales from 
the Mullamuddy Formation (Lochkovian) (Wright 1977 pcrs. comm.).
Discussion
The few large were rounded lateral plications and the subquadrate outline 
serve to distinguish V. sweeti from V. acutiplicata. V. acutiplicata is 
very transverse and has 7 angular lateral plications.
Vannuspirifer acutiplicata sp. nov 
(Plate, 38, figs.31-39}
Diagnosis
Moderately large transverse shells with 5 to 7 angular lateral plications* 
Holotype .
P444Ó1 which is an internal mould of the dorsal valve and is figured on 
PI. 38 fig. 3d.,32.
Paratype s
P44475, P44496, F249271, P49238, P49239* P49716.
Derivation of name
After the angular nature of the plications.
Type Locality
Section XII,Parish of Yering or Yarra Flats, later known as Flowerfield 
Quarry Coldstream (= locality 4 of Gill, 1940).
Type Strata ^
Humevale Formation. Stratigraphic position approximately 2'D00 m above the 
base of the Formation at'Lilydale.
Range
Early Devonian. (Lochkovian).
Material
A total of 6 specimens from the type locality, comprising two internal moulds 
of the ventral valve, three internal moulds of the dorsal valve and one 
external mould of the dorsal valve ; .̂ two external moulds of the ventral 
valve from Ruddocks Quarry.
Description
Exterior The shells are ventribiconvex, and medium, sized. They are trans­
verse, with hinge width twice the length of the valves, and with a maximum 
width of 20 mm. The maximum width is at the hingeline. A prominent ventral 
umbo projects slightly beyond the hinge line.
Dimensions of some specimens of
Vannuspirifer acutiplicata sp. nov.
from the type locality.
Registered
Number Hw Mw L w Ldv R w Rdv Lva Lmf Wmf
Wf
or Hd Wd Lda
No. Cone, 
striae lam/
Cap.
per Wn Hn
Ws on c.p. mm mm
(Holotype) 
P 44461 20.4 20.4 9.3 5 ' 4.3 1.1 8 4 . 3 1 . 6
P 44475 15.8 15.8 8.8 6 3.8 1.3
P 44496 15.4 15.4 9.9 6 3.3 3 . 16
P 46612 4.0 4.0 3.5 2 1.3 0.7
P 49238 18.0 18.0 7.0 6 3o0 4.0 2.6 4.6 .4.6 3.0
P 49239 20.5 20.5 8.8 6 ' 3.0 3.6 3.6 4.7
, a-v?
The ventral interarea is slightly apsacline, and extends to the cardinal 
extremities of the shell. The delthyrium is open, triangular, and encloses 
an angle of approximately 30°• A broad shallow rounded fold and sulcus, . 
extends from the umbos of the valves to the uniplicate commissure where 
they are about one quarter the width of the shell. The lateral slopes 
bear 5 to 7 angular plications originating from the hinge margin. The 
plications are separated by angular interspaces equal to the width of the 
plications. Micro-ornamentation consists of concentric lamellae averaging 
3 per mm with fine radial striae/capillae at each anterior portion of the 
concentric lamella, numbering l6 per mm.
Interior of the ventral valve The hinge teeth are prominent, projecting 
anteriorly beyond the hinge line; they are supported by divergent dental 
flanges which project anteriorly as the ventral adminicula. The adminicula 
are thin and correspond to the first interspace on the lateral flanks of the 
valve and only project anteriorly for one quarter the length of the valve.
The muscle field is variably impressed and consists of a pair of longitud­
inally striated diductor scars; no impression of adductor scars is visible. 
The diductor field is bounded postero-laterally by the adminicula, anterior 
margin of the field is rounded. .
Interior of the dorsal valve The socket plates are widely divergent antero­
laterally. Adminicula support the socket plates and are fused to them on 
their inner surface. They are very short non divergent and present in the 
posterior portion of the notothyrial cavity only, where they flank the 
centrally placed cardinal process. The cardinal process is well developed, 
striated and consists of eight longitudinal platelets. It is single-lobed 
and fused to the floor of the valve.
Discussion . '
See discussion under V* sweeti.
Distribution '
V. acutiplicata is known from Ruddocks Quarry (G.20), north of Lilydale 
(Hughes Quarry, G.3), Section Xll, Parish of Yering, or Flowerfield Quarry 
(G.4), in the Lilydale district, of the middle beds of the Humevale Form­
al G13,. 33^*34,-460, 74 ,and 87 of the upper beds of the Humevale Formation, 
Lilydale d i s t r i c t . * . . . . •
Se Iwynia gen nov
Type Species .
Selwynia dupliplicata sp. nov.
Diagnosis
Medium sized subquadrate acrospiriferinids with a plicated fold and sulcus. 
Derivation of name
After A,R,C, Selwyn, the first Director of the Geological Survey of Vict­
oria, who collected the specimens in 185'^r •
Discussion
Only two Late Llandoverian genera of spiriferidines are known; they are 
Howelie11a and Selwynia gen, nov,• Selwynia differs from Howellella by 
having the maximum width at the hinge line and a plicated fold and sulcus.
Delthyridids with a plicated fold and sulcus are known from much younger 
strata (Early to Middle Devonian) of North America and Europe, For example, 
Fimibrispirifer, Multispirifer and Struveina. However the lack of delthyri­
dids with plicated fold and sulcus from Late Llandovery to Siegenian or 
Emsian aged rocks probably precludes direct phylogenetic links between 
them and Selwynia. Further Selwynia differs from Struve ina in having a 
more simply arranged dorsal cardinalia, and differs from Fimbrispirifer in 
lacking bifurcating plications on the lateral flanks and fold and sulcus 
of the shell. The absence of a radial striate ornament precludes the assign­
ment of this species to the Cyrtiacea.
\
_ ■ 3 7 1
Selwynia dupliplicata sp. nov.
(Plate 40 , figs.1-17 ^
Synonymy
19^0 Spirifer lilydalensis Chapman - Gill, p. 22, name only 
1975 Howelie11a - Talent, p. 36, name only.
Holotypes
Specimen P49241, which is an internal mould of the dorsal valve, and is 
figured on PI.40 figs. 6,7.
Paratype s
P46613 - 46617; P49242, P49244-8,
Derivation of name
Dupliplicata refers to the angular plications on the fold and sulcus of the 
shell.
Type Locality
Warrandyte South Quarry, Victoria.
Type Stratum
Warrandyte Conglomerate Member.
Range
Early Silurian (Late Llandovery).
Material
A total of 6 specimens from the type locality, comprising 5 internal moulds 
of the dorsal valve and one external mould of the dorsal valve. Ventral 
valves are unknown from the type locality, but are present in the New 
Zealand material. The following description is based therefore on material 
from both localities.
Diagnosis
As long as the genus is monospecific the diagnosis of the genus is as for 
the species.
Dimensions of some specimens of 
Selwynia duplicata sp. nov.
Registered
Number Hw Mw L w Ldv R w Rdv Lva Lms Lda Wf Ws
P 46613 13.6 13.6 7.6 6 0.3 3.5
P 46614 712.2 ?1202 6.5 5 ?
P 46615 15.8 15.8 7.2 6 3.6
P 46616 I6.I I6.I 8.0 5 3.1
P 46617 ?14.4 714.4 8.0 5 3.3
Holotype 
P 49241 14.3 14.3 I3 .I 3 4.0 6 .7
P 49242 11.2 11.2 8.1 3 2.2 5.4
P 49243 ? ? 12.7 4 3.5 6.1
P 49244 12*0 12.0 9.0 5 4.2
P ¿*9245 15.6 17.6 13.7 5 4.0 7.0
P 49246 11.1 11.1 8.0 4 3.5 0.8
P 49247 10.0 10.0 6.0 5 2.4
P 49248 11.6 11.6 8.0 3 0.7 2.8
P 49249 13.4 1 3 . 4 9.6 4 Í 's 1.7 1.5 2.7
«í *1 o
ó (
Description
Exterior Shells are medium sized and up to 17.6 mm wide. The outline of 
the shell is subtrigonal to subquadrate with the maximum width usually at 
the hinge line. Specimen P49245 which is an internal mould of the ventral 
valve^Jias the maximum width, anterior to the hinge line (see PI. 40 , 
fig. 15 ). The ventral interarea is not well exposed but in P49243 it
appears to be low, apsacline, and extends as a low ridge to the cardinal 
extremities of the valve. The dorsal interarea is not well developed but 
specimen P49248 shows a very small centrally placed open notothyrium. A 
rounded fold and sulcus extend from the dorsal and ventral umbones respect­
ively to the biplicate anterior commissure where it is about one quarter 
to one half the width of the shell. A median plication in the sulcus orig­
inates from near the ventral umbo, and corresponds to a groove in the fold. 
In P29247 median plication occurs in the fold. The lateral slopes of the 
shell bear 3 to 5 rounded plications separated by narrow interspaces. The 
micro-ornamentation is not well preserved but in specimens P49241 and 
P466l6 concentric lamellae are preserved and very fine radial striae.
Interior of the ventrl valve No hinge teeth are preserved. The sides of 
the delthyrium are supported by dental flanges which fuse to the floor of 
the valve and project anteriorly as adminicula for a quarter of the length 
of the valve. They are moderately divergent and correspond to the first 
interspace on the lateral flanks. The interior of the shell is marked by 
the impression of the plications. No impression of the diductor muscle 
scars is visible.
Interior of the dorsal valve A short median septum supports a bilobed 
cardinal process in most specimens and extends anteriorly for one quarter 
of the length of the valve. A pair of widely divergent socket plates flank 
the cardinal process. A pair of thin short and narrow adminicula are 
located in the posterior portion of the notothyrial cavity. It is not 
known whether the cardinal process is striated or not, due to the coarse 
nature of the preservation. A muscle field is not discernible on the floor 
of the valve. ,
Discussion
A completely satisfactory familial assignment of Selwynia is precluded due 
to the poor preservation of the internal moulds. For the present it is 
provisionally placed in the Acrospiriferinae. It is possible that SelwyniaV
arose from Howelie11a soon after the latter’s first appearance in Europe 
in Late Llandovery •
Occurrence
S_. dupliplicata is known from oniy two localities. In Victoria it is 
found at Warrandyte South Quarry, in the Warrandyte Conglomerate Member.
In New Zealand it is known from unnamed sandstones outcropping in North­
west Nelson (loc. 12038) stratigraphically located hundreds of metres below 
known Early Ludlovian strata with apparent conformity (Cooper, 1977,. r
written communication); a Late Llandovery age for these sandstones is 
suggested.
V
Subfamily Cyrtinopsidinae Boucot, 1957a
(ex Cyrtinopsidae Boucot 1957, p. 38; emend, Krans,
1971, p. 1 0 6).
Synonymy
1957a Cyrtinopsidae - Boucot, p. 38 
1957b Kozlowskiellinae - Boucot, p, 317 
1958 Kozlowskiellininae - Boucot, p. 1031 
1965 Kozlowskiellininae - Pitrat, p. H683 
1965 Cyrtinopsinae - Pitrat, p. H685 
1971 Cyrtinopsinae - Krans, p. 106 
1974 Kozlowskiellininae - Savage, p. 33
Diagnosis
Delthyridids with frilly lamellose micro-ornamentation, crossed with radial 
capillae and fine concentric growth lines. Ventral valve interior usually 
with high medium septum; early forms with adminicula later reduced to 
dental flanges which usually converge to form a pseudo-spondylium. Dorsal 
interior with varyingly developed longitudinally striated bilobed cardinal 
process, outer hinge plates and adminicula well developed.
Discussion, .
Boucot (l957a, p. 38) erected the Cyrtinopsidae within the superfamily 
Spiriferacea King, 1846. The Cyrtinopsidae was designated solely on the 
basis of the highly lamellose, fine ornamentation of its sole representative 
Cyrtinopsis. Boucot specifically excluded the group of species allied to 
"Delthyris" perlamellosus (Hall, 1857) from the Cyrtinopsidae, which he was 
later to erect as a separate subfamily Kozlowskiellinae of the Delthyridae 
Waagen, 1883 (Boucot 1957b). The basis for this subdivision (in 1957a) was 
the fact that the Cyrtinopsidae lacked fine radial ornamentation, possessed 
a ventral median septum bisecting the spondylium and a small apically per­
forate deltidium (= henidium of Chatterton, 1973, p.109 ). The species 
group of "Delthyris" perlamellosa were noted for their row of fringing spines 
on each frilly concentric lamella, ventral median septum supporting the 
spondylium and pseudodeltidium covering the whole of the delthyrium. These 
latter two characteristics were later not used by Boucot (l957b, p. 317) 
when he organised the group into his subfamily Kozlowskiellinae.
Pitrat (1965) accepted Boucot*s taxonomic distinctions between the two groups
apart from relegating the Cyrtinopsidae to subfamily rank of the family 
Delthyridae Phillips, 1841. Pitrat (op. cit., H6 8 9) expanded the diagnosis 
of the Cyrtinopsinae as follows: "pedicle valve interior with dental plates 
converging to fonm a spondylium supported by a 3-layered septum n. On 
H683 he expanded the diagnosis of the Kozlowskiellininae as follows: "interior 
of the pedicle valve with well developed dental plates and generally median 
septum; brachial valve interior with short crural plates". Thus he appeared 
to have accepted the distinctions in the ventral interiors between Cyrtin—
PPsis and the group of species allied to Delthyris perlamellosus earlier 
enunciated by Boucot (l957a, p. 39).
In a series of papers, Krans (19 6 9* 1971, 1973) reviewed the morphology and 
affinities of the genera Kozlowskiellina. Cyrtinopsis and Boucotinskia.
He also suggested phylogenetic schemes for the included species and the 
geographic separation based on the Old World Province and New World Province. 
Krans (1971, p. 1 0 6) synonymised the Kozlowskiellininae with the earlier 
published Cyrtinopsinae and redefined the subfamily Cyrtinopsinae as follows: 
"Delthyridae with lateral slopes plicate. Micro-ornamentation consisting of 
growth lamellae provided with capillae and minor growth lines. Pedicle 
valve interior with a median elevation in the floor, in most forms a real, 
high median septum, in the primitive forms real dental plates, in more 
advanced forms reduction of the dental plates to dental ridges; in some the 
dental ridges converge and form with the mostly high median septum and a 
spondylium-like structure. Brachial valve interior with in the primitive 
forms two small lamellated dicuctor fields situated on the inner socket walls, 
in the more advanced forms a more developed cardinal process, with a more 
or less bilobed appearance; outer hinge plates mostly rather well developed; 
short and thick crural plates with mostly shallow lateral cavities"*
Krans (1971, p* 100-101, fig. 3 ) demonstrated that Cyrtinopsis undosa (Schnur) 
from the Eifelian of the Ardennes, Belgium (not the type locality, see 
Boucot, 1957a, p. 42) has a fimbriate/capillate micro-ornamentation on each 
growth lamella* Further, the distinction between the ventral interiors of 
Cyrtinopsidae (sic) and Kozlowskiellininae proposed by Boucot (l957a, p. 39) 
and Pitrat (19 6 5) has been refuted by Krans (1969, p* 274, fig* 12; 1971, 
p. 102, fig. 6). I concur with Krans that the Kozlowskiellininae is a synonym 
of the Cyrtinopsidinae. The wordy diagnosis of Krans is emended herein.
Krans (1973, P* 280-1, fig. 4) suggested that the Cyrtinopsidinae arose from
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the cyrtiacean Hedeina during the Early Wenlockian. Particular emphasis 
was stressed on the suggested similarity of the dorsal cardinalia and micro­
ornamentation, between Kozlowskiellina and Boucotinskia of the Cyrtinop- 
sidinae and Hedeina, Eospirifer. Janius and Striispirifer of the Cyrtiacea. 
Evidence was cited on the identical micro-ornamentation of Boucotinskia 
sulcata and Hedeina eudora, although these are shown to be unrelated in 
his fig* 4. Boucotinskia sulcata is a Ludlovian species from the Elke Marl 
of Gotland.
In order to assess the validity of Krans® claim comparisons should be made 
on the initial stocks of Cyrtinopsidinae with similar aged species of the 
Cyrtiacea. The two initial stocks of Cyrtinopsidinae: Boucotinskia decemp- 
licata (Hall) and Kozlowskiellina strawi Boucot, do not readily compare with 
the Cyrtiacea. Boucotinskia decemplicata and Kozlowskiellina strawi both 
have bilobed striated cardinal processes, although the illustrations by 
Krans (l973> P* 279» fig« 3Ad) for B. decemplicata and Krans (19 6 9, p. 276, 
fig. 18) for K. strawi do not show sections through the critical, dorsal 
umbo but are anterior to it.
The micro-ornamentation of Kozlowskiellina strawi and Boucotinskia sulcata 
are essentially similar, - nodose capillae generated by the intersection of 
radial capillae and growth lamellae. Such a micro-ornamentation is not 
common among the Cyrtiacea. It is rarely found in Hedeina bowningensis of 
southeastern Australia and H. eudora and H. macropleura. It should be 
emphasized that the continuous radial striae, or lamellae of the Cyrtiacea 
are never found in the Cyrtinopsidinae even in its initial stock. I there­
fore do not accept the conclusions of Krans (l973> p* 281) for a direct 
phylogenetic link between the Cyrtinopsidinae and the Cyrtiacea. Rather I 
suggest that the origins of the Cyrtinopsidinae are more likely to be found 
either among the Delthyris or Howellella stocks, where closer affinities with 
the Cyrtinopsidinae occur in details of the dorsal cardinalia and micro­
ornamentation.
The genera assigned to the Cyrtinopsidinae include Cyrtinopsis, Kozlowskiel­
lina. Boucotinskia and Holcospirifer.
Range
Middle Silurian (Early Wenlockian) to Middle Devonian (Couvinian).
t í í  o
Genus Cyrtinopsis Scupin, I896
Type .Species
Spirifer undosus Schnur, 1853, p. 204, pl. 3 5 , fig. la-c.
' /
Diagnosis
Cyrtinopsidinids with delthyrium partially flanked hy discrete deltidial 
plates sometimes supported hy a small apical pedicle collar; ventral interior 
with dental flanges uniting with a high median septum to form a pseudo- 
spondylium; dorsal interior with bilobed striated cardinal process, thick 
short adminicula and well developed socket plates, (emended).
Range
Early Devonian (Lochkovian) to Middle Devonian (Couvinian).
1 .
Discussion
Prior to Boucot (l957a) and Krans (1971, 1973) little was known of the 
morphology and affinities of Cyrtinopsis. Even now nomenelatural difficul­
ties remain because the type locality of C. undosus cannot be identified 
in the Gerolstein area of Germany. Neither do the specimens in the Schnur ’ 
collection of the Forschungs-Institute of Senckenberg correspond to Schnur*s 
original figure (Schnur, 1853, pi* 35, fig* la-c)^see Boucot^ 1957a, p. 40, 
42). . • r
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Talent (1 9 6 3, p. 84) and Krans (1971, 1973) have emphasized the close affin­
ities of Cyrtinopsis and Megakozlowskiella from the early Devonian of Northsenior
America. (Note: Megakozlowskiella is here considered a synonym of Kozlow- 
skiellina. see Krans, 19 6 9, P* 265). Krans (1971, 1973) showed that the 
micro-ornamentation of the two genera is identical (contra Boucot 1957a, 
p. 39 and Talent, 1 9 6 3, P* 84), as is the development and form of the ventral 
pseudospondylium and the bilobed cardinal process. The distinctions of the 
two genera are to be sought in the delthyrium and the form of the dorsal 
adminicula. Cyrtinopsis has either an open delthyrium or discrete deltidial 
plates projecting normal to the ventral interarea, which may be supported by 
a pedicle collar in well preserved specimens (Krans, 1973, P* 278, fig. 2). 
Kozlowskiellina on the other hand has well developed deltidial plates which 
may fuse to form a pseudodeltidium or henidium. The dorsal adminicula of 
Cyrtinopsis are thick and short whilst those of Kozlowskiellina are thin and 
very reduced.
Six species of Cyrtinopsis are recognised:
1# C_. undosns, from Eifelian of Gerolstein West Germany, and Ardennes,
Belgium, .
2. £. brachyptera (Maillieux 191k) from Couvinian of Ardennes, Belgium.
3* £• inglectens (Barrande, 1879) from the Kotys Limestones (Lochkovian)
of Czechoslovakia.
A. C_. nalivkini Rhzonsnitskaya, 1952, from the Pesterev Seam (Late Early 
Devonian) to Savonov Seam (Givetian) of Kuznetz Basin.
5. £. cooperi Gill, 1952^ Early Devonian of ¡southeastern Australia and 
New Zealand.
6. grayi Talent, 1963» Early Devonian of Tabberabbera, eastern Victoria 
Note that distribution is restricted to the Old World Realm.
/
V
Cyrtinopsis cooperi Gill,1952
(Plate 35 , figs.1-15 • Plate 36 f figs.1-16; Plate 37, figs.1-10).
Synonymy
1877 Spirifer sulcata Hisinger - McCoy, 
p. 23, pi. 46, figs. 9>10.
1907 Spirifer perlamellosus Hall, var. nov.,
Chapman, p. 239» name only.
1908 Spirifer sulcatus Hisinger - Chapman, 
p. 2 2 3, name only.
1938 Cyrtinopsis perlamellosus (Hall) - Shirley, 
p. 482 - 3, pi. XL1V, figs. 9/ 10.
1942 Cyrtinopsis perlamellosus (Hall) - Gill,
p. 42 - 3, pi. 6, figs. 6,7.
1 ̂ ^cf.1931a Cyrtinopsis cooperi s Gill,
' p. 34 name only.
1952bi>Cyrtinopsis cooperi n£p - Gill, 
p. 179 , name only.
1957 Kozlowskiella (Megakozlowskiella) cooperi 
(Gill) - Boucot, p. 323, name only.
1963 Megakozlowskiella cooperi (Gill) - Talent,
p. 82 - 84, figs. 30 - 31; pi. 47, figs. 13 - l6; 
pi. 49, figs. 1 - 5 .
1972 Kozlowskiellina (Megakozlowskiella) cooperi 
(Gill) - Strusz, p. 415, name only.
1973 Cyrtinopsis aff. Cyrtinopsis cooperi
Gill - Chatterton, p. 108 - 110, pi. 28, figs. 2 - 14.
1974 Megakoz1owskie1la cooperi (Gill) - Savage, 
p. 33 - 34, pi. 6, figs. 21 - 29.
Holotype
MUGD 1723 which is an internal mould of the ventral valve and illustrated 
by Gill (I9'i2, pi. VI, fig. 7).
Paratype
MUGD 1722, which is an external mould of the dorsal valve and illustrated 
by Gill (1942, pi. VI, fig. 6).
Dimensions of some specimens of 
Cyrtinopsis copperi
Registered
Number Hw Mw L w Ldv R w Rdv
P 886 ? ? 28.4 4
P 887 22.2 22.2 17.4 > ' 4
P 888 22.2 22.2 18.1 15.7 4 4
P 889 1 6 .8? 1 6 .8? 14.9 4
P 890 ? ? 35.0 4
P 891 ? ? 22.9 4
P 892 ? ? 23.9 4 .
P 12256 33.0? 33.0? 22.3 6
P 12257 40.0? 40.0? 24.9 16.7 5 5
P 16804 20.4 20.4 8.8 2
P 1Ó805 23.1 23.1 12.9 3
P 16806 24.1 24.1 13.7 3
P 16807 17.6 17.6 8.8 ?
P 16809 24.6 24.6 13.7 ?
P 49079 26.0 26.0 12.0 2
P 49080 ? ? ? ?
Wf Hf Cone. Rad
Lms Hd Wd Wp or or Lda lam. lam
Ws Hs /mm /mm
19.6 6.1 6.1 14.0 4.0 2 9
12.5 4.4 3.2 7.0 7.3 3.5 >
9.7 5.0 2 7
14.1 4,4 4.4 8.8
27.8 5.5 6.8 0.■H 13.7 3.5 1.5 8
13.0 6.1 5.1 11.4 6.0
14.0 5.0 3.6 9.7 ’ 2 8
7.3 6.4 13.0 10.3 5.3 2 10
5.4 5.4 9.3 8.7 2 6
5.4 3.5 2.5
10.0 4.5 4.5 6.0
2.8
6.0 2.0 1.5 10
, . - v 10.0 2.0 1 10
7.8 4.6 3.0 2 10
Registered
Number Hw Mw Ly v Ldv R w Rdv
P 49082 12.8 12.8 7.3 6
P 49083 ? ? 5.3 ?
P 49084 ? ? 8.2 2
P 49085 22.0? 22.0? 11.1 3
P 49086 24.6? 24.6? 11.3 3
P 49087 18.4 18.4 9.2 5
P 49088 16.0 16.0 11.7 2
P 49090 ? ? 12.2 3
P 49091 7.0 7.0 4.6 2-3
P 49092 
P 49094
14.4? 14.4? 7.2 * 2
P 49095 22.4 22.4 11.0 2
P 49096 
P 49097
22.5? 22.5? 9.6 3
Lms
11.5
Wf Hf Cone. Rad,
Hd Wd Wp or or Lda lam. lam,
Ws Hs /mm /mm
3.0 2.0 1.5-2 10
3.5 1.8 1.5-2 10
4.1 1.7 1 10
4.7 5.6
8.2 5.0 7.4 4.7
? ? 1.5 10
5.2 3.7 6.2 3.1
6.2 2.7 1 ' 12
2.3 1.0 2 12
1.5-2 12
1 10
1 10
2 11
2 10
COoo
Figured specimens '
P886-92, P12256~7, P16804-7, P16809, P49079-80, P49082-84,-. P49088'‘
P49090-2, P49094-5, P34305-7, P4940F, P49526.
Type Locality ■
Hull Road, Mooroolbark (locality 13 of Gill, 1940).
Type Strata
Upper beds of the. Humevale Formation,
Material
A total of 24 specimens from the type locality including 8 external and 
5 internal moulds of the ventral valve, and 8 external and 3 internal moulds 
of the dorsal valve. Also 7 shelled ventral valves and two complete shelled 
specimens are known from Yering, Upper Yarra,
Description
Exterior The shells are medium to large ventribiconvex with a transverse and 
trapezoidal outline. The cardinal outlines are acute in large specimens 
with the maximum width at the hingeline. The ventral interarea is high, '
well curved and apsacline, A palintrope area occurs on either side of the 
delthyrium, the rest of the interarea is horizontally striated. The del- 
thyrium is triangular and narrow and encloses an angle of 30° to 45°. The 
ventral umbo is prominent and recurved, A pair of variably developed discrete 
deltidial plates are located on either side of the delthyrium and project 
at right angles to the interarea, in the manner described by Krans (l973> 
p,278 ), The plates never fuse to form a henidium or pseudodeltidium. A
small plate is located beneath the delthyrium in the apical region only, and
/
is preserved in specimens P16805 and P12256, It is here interpreted as an 
apical callosity. The ventral sulcus extends from the umbo and is moderately 
shallow and trough-shaped, A dorsal fold is low and bald. The lateral 
slopes bear 2 to 6 subangular plications which originate from the hingeline 
and are separated by narrower interspaces. Numerous prominent concentric 
growth lamellae extend distally into short frills, the lamellae average 
1,5 to 2 per mm, maintaining the same number to the anterior commissure.
Each growth lamella is sculptured by radial crenulations giving the appearance
of capillae. They vary from 6 to 12 per mm, measured 10 mm from the umbo.
1 '
Interior of the ventral valve A pair of rounded teeth project beyond the
hingeline and support a pair of dental flanges which do not reach the floor 
of the valve. They unite with a well developed median septum, to form a 
large spondylium-like structure, here interpreted as a pseudospondylium.
The median septum projects dorsally beyond the level of the floor of the 
pseudospondylium. The septum continues anteriorly for up to three quarters 
of the length of the valve. In large specimens the median septum is partially 
obscured by the apical callosity. The muscle scars are not obviously 
impressed.
Interior of the dorsal valve The cardinal process is bilobed, longitud­
inally striated with each lobe bearing up to eight lamellae. Each lobe is 
supported at its base by a socket plate (PI. 36 , fig. 3 )• The socket
plates are very thick and diverge laterally at 120° and extend along the 
hinge for up to one quarter of the width of the valve. A pair of thick 
relatively long adminicula are fused to the floor of the valve and project 
anteriorly for one quarter the length of the valve, especially in P49079B 
(PI • 36 , fig. 3 ). A low myophragm originates anterior to the adminicula
and is flanked by a pair of elongate adductor muscle scars.
Ontogeny
The study of growth lines on the large specimens shows that the transverse 
date outline of the shell is a mature to senile feature, as is the production 
of secondary thickening in the umbonal regions of the valve. The number of 
plications increases with increasing size of the shell. However the number 
of plications is extremely variable and may not be related to the size of 
¿he shellr cf. P887 and P1Ó804. .
Discussion
Examination of topotype and type material of Cyrtinopsis cooperi from the
type locality confirm its assignment to Cyrtinopsis and not to Kozlowskiellina.
Cyrtinopsis lacks the strong deltidial plates or pseudodeltidium and has
much thicker and better developed dorsal adminicula than Kozlowskiellina
(see illustrations of delthy^ium of K. velata of the Helderbergian, Oklahoma;
K. raricostata. Eifelian of New York; and K. sp., of the Helderbergian of
Tennessee, in Boucot, Johnson and Talent 1969* P* 102, pi. 17, figs. D14 - l6).
\  .
Externally C 0 cooperi is characterised by a variable number of simple 
lateral plications in specimens of similar size (cf. specimens P49082 and 
P49088, which have six and two lateral plications respectively)t
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Such a variation, even in a moderate sized population probably negates this 
character as having any specific value. Thus the Tabberabberan material 
described by Talent (19 6 3) can be readily included in C. cooperi,Ncontra 
Chatterton (1973, p.110).
t )
The form described by Shirley (1938, p.482-3, pi. 44, figs.9,10) as 
C- perlamellosus from the Baton River Formation, New Zealand, clearly 
corresponds to C, cooperi. It has a trapezoidal outline, 4 to 5 simple 
lateral plications, a micro-ornament of concentric growth lamellae and 
radial capillae and an open delthyrium. The addition of diductor muscle 
impressions flanking the median septum and anterior to the pseudospondylimn 
are not sufficient to distinguish the Baton River form from C. cooperi as 
suggested by Talent (1963, p.84) and Chatterton (1973, p.110). The position 
of these muscle scars supports Krans (1971, p.103) contention that the 
spondylium-like structure did not function as a muscle attachment device 
and is therefore not a true spondylium. I therefore concur with Savage 
(l974, p. 34) that the two forms from Lilydale and New Zealand are conspecific.
The type species C, undosa from the Eifelian of Gerolstein, West Germany, 
differs from C. cooperi in having many more lateral plications, 5 to 10 
(see Schnur, 1853» pi.35, figs. la,b; Xayser, 1871, p.507; and Boucot, 1957a1, 
pi. 2, figs. 13, 14, l6). Further the micro-ornamentation of jC. undosa is more 
crenulate (Boucot, 1957a, pi. 2, fig. ll). Likewise forms from the Ardennes, 
claimed by Vandercammen (1963) and Krans (1971, p. 101, fig. 3) to belong to 
(3. undosa have a crenulate micro-ornamentation.
<ue
brachyptera from the Calola Beds (Couvinian) of the Ardennes, illustrated 
by Maillieux (1914, p. 5, figs. 3,4) and Boucot (l957a, pi. 2, figs. 17,18), .
has a subelliptical outline with the maximum width anterior to the hinge­
line, lies about mid length of the shell, and a very high ventral valve.
£.• cooperi is always transverse or quadrate with the maximum width along the 
hingeline and a more recurved ventral umbo.
(D. inflectens from the Kotys Limestones (Lochkovian) of Czechoslovakia is 
very close to C_. cooperi. It has a similar subtrapezoidal transverse outline, 
4 simple lateral plications, and an open delthyrium. Differences include a 
not so recurved ventral umbo and a more crenulate micro-ornamentation. The 
close morphological comparisons between the two species suggests a probably 
close phylogenetic link between them. . '
Occurrence
£.• cooler! is an occasional species from the upper beds of the Humevale
Formation of a. the Lilydale district, including G.l, G.2 G3 . G.71» amd G60
b. Mooroolbark, including G.13, Taylors RQfd and Williams Road Mooroolbark,
c# Seville, G.33, G.3/j,.and at Yering, north of Lilydale. It is
a rare species in Unit 3 of the Mount Ida Formation at Heathcote at R.24 , # and W7 KinglakeR.5zt parish of Redcastle, It is known from the Kilgower Member of the
Tabberabbera Formation at Sandys Creek, including Loc. 50. From New South .
. . if <\Wales it is known from the War00 Limestone at Te\am s, Maradana Shale at
Manildra, Mullamuddy Formation and Sutchers Creek Formation at Mudgee
(Wright 19799 pers. comm.). It is also a rare component of the fauna of the
Baton River Beds, Baton River, New Zealand.
\
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Subfamily Spinellinae Johnson, 1970 
(nom, transi, Johnson, 1970, p.205; emend, herein).
Diagnosis .
Advanced multiplicate Delthyrididae with radial or papillose micro­
ornamentation; interior of ventral valve lacking a subdelthyrial 
plate; interior of the dorsal valve lacking a shelf support for the 
cardinal process.
Discussion \
Johnson (1970, p.205) erected the Spinellinae to replace the invalid 
subfamily name Gurichellinae Paeckelmann, 1931* The name Gurichellinae 
cannot be used as a subfamily name for conditions of Article lie of the 
ICZN is not satisfied. The type genus Gurichella is a synonym of 
Adolfia. Johnson assigned Eurekaspirifer and Spinella to the Spinellinae.
The above diagnosis is emended from that of Johnson (1970), It includes 
reference to the absence of a shelf in the interior of the dorsal valve.
The presence of a radial or papillose micro-ornamentation is judged 
to be a specialised character not found elsewhere in early Devonian 
spiriferides lacking a subdelthyrial plate.
Johnson (1970, p.207) suggested that Spinella, particularly the older 
species S. talenti Johnson 1971, from Lone Mountain, Nevada, gave rise
s
the more divergent Eurekaspirifer stock. The origin of Spinella was 
not stated.
possible  ̂ #The discovery of Eurekaspirifer in the Humevale Formation at Lilydale,
in rocks judged to be older than the first appearance of Spinella in
southeastern Australia (Tabberabbera Formation) suggests a reappraisal
of the origins of the Spinellinae and their inferred evolutionary
trends. Johnson (I966, p.1045) had earlier suggested that Eureka
spirifer arose from the hysterolitinid Brachyspirifer. This suggestion
has more supporting stratigraphic evidence than his later claim of
Eurekaspirifer being derived from Spinella.
In southeastern Australia several species of hysterolitinids occur 
beneath the first occurrence of Spinella. Hysterolites lilydalensis,
IT. piger and H. tritus and !Adolfia1 glypta. occur in the lower and 
middle parts of the Tabberabbera Formation, the Dead Bull Member and
the Kilgower Member, whilst Spine11a cf. buchanensis Talent, is 
restricted to the uppermost member of the Tabberabbera Formation, 
the Roaring Mag Member (Talent, 1963)* Spinella is unknown from
Lilydale* On stratigraphic grounds the lineage Hysterolites <-- ^
Eurekaspirifer __ ^  Spinella is possible* Equally Spinella may
have arose independently of Eurekaspirifer directly from Hysterolites* 
H. lilydalensis is a possible ancestor to Eurekaspirifer*
Range
Early to Middle Devonian.
Genus Eurekaspirifer Johnson, I966
Type species
Spirifer (Trigonotreta) pinonensis Meek, 1870, p.60.
Diagnosis
Johnson1s (1970, p.207) diagnosis for Eurekaspirifer is accepted, with 
the addition of the characteristic fan-shaped radially striate micro­
ornamentation.
Discussion
Eurekaspirifer differs from Spinella in lacking a papillose tear-shaped- 
micro^ornamentation, and having long ventral adminicula which anteriorly 
enclose the diductor muscle scars.
The discovery of a single ventral valve among a small collection of 
Cyrtinopsis cooperi in the National Museum of Victoria illustrates the 
typical fan-shaped radially striate micro-ornamentation described by 
Johnson (1966, 1970) for Eurekaspirifer pinyonensis. The specimen 
from Victoria is at present only questionably assigned to Eurekaspirifer 
owing to the absence of dorsal valves. It represents the first reported 
occurrence of Eurekaspirifer from the Tasman Province.
Range
Early Devonian (Prag’\ian).
?Eurekaspirifer sp.
(Plate 40 , figs. 39-4i; Plate 39)
Figured specimen •
P 757 which is a shelled ventral valve.
Description
Exterior The shell is subelliptical in outline with rounded obtuse 
cardinal extremities. The maximum width lies anterior to the hinge­
line between the mid length and posterior of the valve. The ventral 
valve is gently convex. The ventral interarea is apsacline, moder­
ately high, with a strongly recurved ventral umbo. The delthyrium 
is open ̂ triangular and encloses an angle of 60°. No deltidial plates 
are developed.
A wide, shallow, smooth sulcus extends from the ventral umbo and 
diverges anteriorly so that it is between•one-quarter to one-third 
of the width of the valve at the anterior commissure. 9 simple 
lateral plications occur on each flank of the valve, decreasing in 
size laterally. The plications are rounded, and separated by shallow 
*"UM shaped interspaces of about the same width.
The micro-ornamentation consists of radial striae that increase in 
number anteriorly by intercalation numbering 5 per mm, measured 10 mm 
from the umbo. Anteriorly the striae converge at the crests of the 
plications and diverge anteriorly out of the interspaces in a fan­
shaped arrangement. (P1.39 )
Discussion
L bL dorsal valve and interior of the ventral valve are presently 
known in this species and preclude positive assignment to Eurekaspirifer. 
Externally it is identical with that described by Johnson (1966, p.1045-6 
for E. pinyonensis. It is recognised that a fan-shaped micro-ornainentat 
ion is a homeomorphic character, being found in other Early Devonian 
delthyridids such as Adolfia (not tA t. glypta), and Middle to Upper
Devonian costispiriferids (indospirifer). The absence of a subdelthyrial 
plate in E. sp. precludes its assignment to Adolfia. Indospirifer 
typically has very few large rounded plications and a median plication 
in the sulcus, short divergent dental lamellae, and a quadrate outline.
?Eurekaspirifer differs from 1Adolfia! glypta by having a fan-shaped
radially striate micro-ornamentation, and a subelliptial outline.
*A* glypta has a radial striate fine ornament with regularly arranged 
fine spines (Talent, 1963, p.8l).
Occurrence
Restricted to a single shelled ventral valve from Yering,?north of 
Lilydale, in the upper beds of the Humevale F o r m a t i o n .(See discussion 
in Fossil locality list).
Range
Early Devonian (Pragrian).
Superfamily Cyrtinacea Fredericks, 1911 
(nom. transl. Johnson, 1966a, p.177; emend.from Pitrat, 
1965; p.H677, herein, ex Cyrtininae Fredericks, 19H)
Diagnosis
Generally small to medium sized, spiriferinide with hemipyramidal 
ventral valve and high ventral interarea; dorsal valve weakly convex, 
external surface smooth or plicate; interior of the ventral valve with 
a spondylium and a tichorhinum; interior of the dorsal valve with a 
variably longitudinally striated cardinal process; complete shell sub­
stance normally punctate.
Range *
Early Devonian (Lochkovian) to Permian.
Discussion
The above diagnosis is an emendation of that given by Pitrat (1965* p.H677) 
Unlike Pitrat's scheme, I have excluded the Suessiacea because they lack 
a tichorhinium and have an impunctate shell. The cyrtinaceids are also 
characterised by a longitudinally striate cardinal process in the dorsal 
valve. Thrs corrects an error perpetuated by Pitrat (1965) who main­
tained that the Cyrtiniidae, particularly Cyrtina lacks a striated 
cardinal process. *
Johnson (1966a p.177; 1971» p.2l6-217) has recently discussed the origins 
of the Cyrtinacea, and noted that they represented a major new stock 
which appeared at or near the beginning of the Devonian, contrasting 
markedly with all known existing spiriferides. He suggested that a 
possible ancestor lay among the Kozlowskiellinids (sic) because of 
similarities in overall plan of dorsal cardinalia of the Kozlowskiellinids 
and the Cyrtinacea. Further affinity between the two groups was recog­
nised by Johnson in the features of the ventral valve. Cyrtina from
t  }the Early Lochkovian Coeymans Formation of New York has only a
rudimentary tichorhinum, otherwise having similar ventral valve interior 
to Kozlowskiella.
Ivanova (1972, p.310, fig.2) supported a delthyridid ancestor for the 
Cyrtinacea, but proposed that the group arose during the Wenlockian.
It is apparent that she has gone a step further than Johnson and included
the cyrtinopsidinids within the Cyrtinacea. This is not accepted 
because none of the cyrtinopsidinids develop a tichorhinum or a 
punctate shell.
Johnson1s claim for a delthyridid ancestor, particularly among the 
Cyrtinopsidinae at or about the beginning of the Devonian is provision­
ally accepted.
The tichorhinum of the Cyrtinacea is given superfamily status because 
it is unique. No other group of spiriferide brachiopods has such a 
structure, although the syrinx of the Syringothyridae is the closest 
comparative structure and may be analogous with the tichorhinum. The 
tichorhinum is formed by the fusion of the ventral adminicula and 
median septum, and is associated with a spondylium (see Oehlert, 1901, 
p.245-8, figs.4-10). The syrinx is a separate tube originating in the 
umbonal region of the ventral valve lying immediately below the delthyr 
ial plate (Oehlert, 1901, p.249, fig.11; Williams and Rowell, 1965, 
p.H. 116, fig.127). Mackinnon (1974, /p. 232, fig. 16c) modified 
Williams and Rowells (1965, p.Hll6-7) suggestion that the tichorhinum 
supported and accommodated the median pedicle muscle, implying; rather 
that th£ adductor muscles were inserted within ;the tichorhinum as well 
as being part of the dorsal septiim. The syrinx probably accommodated 
the median pedicle muscle.
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Family Cyrtinidae Fredericks, 1911 
(= Cyrtinidae Stehli, 1952*, p.350: ex Cyrtininae 
Fredericks, 191 ^
Diagnosis
Small subequidimensional cyrtinaceids; delthyrium with convex pseudo- 
deltidium or open; micro-ornamentation variable; ventral valve interior 
with adminicula and median septum uniting to form a spondylium; interior 
of the dorsal valve with a bilobed cardinal process; shell substance 
punctate .
Range ,
Early Devonian (' y Lochkovian) to Permian .
Discussion
_\ Cyrtina, Cyrtinaella, Tec nocyrtina, Trochalocyrtina, and ?Squamulariinaw
are included in the Cyrtinidae essentially on the basis of having a 
tichorhinum, a punctate shell and a bilobed striate cardinal process.
Pitrat (1965) included the bizarre Triassic genera Bittnerula Hall and 
Clarke, Zugamayerella Dagis, Hirsutella Cooper and Muir-Wood and Theco- 
cyrtella Bittner from Europe. All four genera are impunctate and appear 
not to have a tichorhinum. They indicate closer affinities with the 
Suessiacea.
Genus Cyrtina Davidson, 1858
Type species
Calceola heteroclita Defrance, 1824, p.306; by the subsequent design­
ation of Hall and Clarke, 1894, p.44.
Synonymy .
1916 Sprinocyrtina - Fredericks, p.18
Diagnosis ,
The diagnosis of Cyrtina given by Pitrat (1965, p.H678) is accepted.
Discussion
Little is known about the morphology of the classic type species of 
Cyrtina, £. heteroclita (Savage, 1969, p.485; 1974, p.37). A detailed
literature search has failed to reveal any information on either the 
location of the type specimens of Defrance*s original collection, or the 
type locality. No illustration of the specimens used as a basis for 
Defrance*s description has ever been offered; this is contrary to what 
is often stated. For example Johnson (1966b, p.177; 1970, p.218) and
Savage (1969» p.485; 1974, p.37) quote either Defrance (1824, p.306, pi.80
figs.3a, 3b) or Defrance (1828, p.306, pi.80, figs.3a, 3b). The latter 
is incorrect. The earliest reference is Defrance (1824, p.306) in 
volume 32 of Dictionnaire des Science Naturelles which in the copy 
available to mê  lacked illustrations of heteroclita/
The earliest illustrations I have seen of C_. heteroclita are given by 
Davidson (1858, p.67, fig.l; 1888, pi.2, figs.8, 8a-c) from the Whidborne 
collection of Lummaton, near Torquay, Devon (not the type locality), *
Later illustrations are given by Kayser (1871, pi.116, fig. 3 ) from the 
Devonian of Gerolstein, West Germany; Hall and Clarke (1894^
' from Devonian of New York and Oehlert (1901, pi.VI, figs.17-34)
from the Devonian of Spain.
It is apparent from the descriptions offered that a broad concept of 
C. heteroclita has been accepted. The range of variability is expressed 
by Davidson (1858, 1888) where the shape of the ventral interarea ranged
from low and obtuse to high and acute, and the number of lateral 
plications from 3 to 11. This high variability in shape was also 
illustrated by Oehlert (l90l) for £. heteroclita var. intermedia 
which had a varyingly developed pseudodeltidium, obtuse to acute 
angled interarea and 5 to 8 lateral plications.
Cyrtinaella is an almost completely smooth cyrtiniid whereas Cyrtina 
has a variable number of lateral plications. Otherwise they are 
seemingly identical.
Dimensions of some specimens of Cyrtina yarraensis sp. nov
Registered
Number
Hv Mw L w Ldv Rvv Rdv ~ w
Lms
Hd Wd Lf Wf Hf Lda No. of 
Platelets 
in c.p.
(a)
Lms
P 44465 11.4 11.4 6.1 4 3.0
P 44483 9.1 9.1 5.6 3 2.3
P 44500 5.9 5.9 3.6 2 2.1
P 44503 8.0 8.0 4.2 2 1 .3 0.8 6
P 46536 11.8 11.8 5.2 3 3.0 0.8 8
P 46538 9.6 9.6 5.7 3 . 2.7 1.0 8 3.0
P 46595 4.8 4.8 3.0 2 1.2 0.7 6
P 49385 9.9 9.9 ? ? 5.0 2.1
P 49386 7.6 7.6 5.5 3 3.0 4.0 0.8 -
P 49387^ 11.0 11.0 9.7 2 4.0 6.5 1.7 4.0
P 49389 11.6 11.6 6.6 3 3.7 5.1 2.0 3.7
p 49390 7-5 7.5 4.2 4 1.7
P 49392 11.2 11.2 6.0 5 5.2 1.7 2.9
P 49394 8.0 8.0 5.0 4 4.7 2.8 2.8
p 49397 11.0 0%r-4 7.0 2 5.9 1.3 4.2 2.6
P 49468 9.O 9.0 9.9 4 7.0 9 3.0
P 49479 10.3 10.3 5.0 2 2.2 0.7 2.0
P 49492 10.9 10.9 6.6 5.2 2 3 4.4 5.2 2.1 3.0 3.8 2.4
(Plate24 , figs. 16-38; Plate 37, figs. 11-18)
Cyrtina yarraensis sp. nov.
Diagnosis
Transverse Cyrtina with 2 to 4 lateral plications only and thick 
striated bilohed cardinal process almost completely occupying the 
notothyrial cavity.
Holotype
P44503, which is an internal mould of the dorsal valve and is illust­
rated on pi. 24 , fig. 19 .
Paratype s
P 44465, P 44483, 44500, P 46536, P 46538.
Figured specimens
P 49386- 8?, P4930 2. P49394, P49396, $>£9468A-B, P49492, P46610.
Type locality
Section XII, Parish of Yering, = Flowerfield Quarry (G.4) of Gill (1940)
Type strata . .
Humevale Formation.
Material
A total of 31 specimens including 4 internal and 5 external moulds of 
the dorsal valve, from the type locality; 2 internal and 2 external 
moulds of the dorsal valve and 8 internal and 8 external of the ventral 
valve from Williams Road, Mooroolbark.
Description
Exterior The shells are transverse and triangular in outline, they 
are small ranging from 5 to 12 mm in width. The shells are strongly 
unequally biconvex, but the ventral valve is moderately high and sub­
pyramidal.
The cardinal angles are acute with the maximum width at the hingeline. 
The antero-lateral commissure is straight to only slightly rounded.
The ventral interarea is straight, high, triangular and catacline.
It is also striated parallel to hingeline. The posterior angle 
(i.e. the angle between the ventral umbo and cardinal extremities) 
is a right angle. The delthyrium is long, narrow and triangular 
and encloses an angle of approx. 10°. A pseudodeltidium is not 
preserved. The ventral sulcus and dorsal fold are discernible and 
originate from the umbones of the valves.
The ornamentation consists of sparse posteriorly rather illdefined
lateral plications. The number of plications ranges from two to 
four per flank of the valve. Each radial plication is separated by 
"IP* shaped interspaces. Concentric micro-ornamentation is not well 
developed, but in specimen P 44500, and P 49395 it is developed at the 
anterior margin of the shell, presumably as a gerontic feature.
Interior of the ventral valve A spondylium is preserved in P 49386 and 
P 49387. It is developed postero-medially and supported by a high 
thin median septum which penetrates the trough of the spondylium and 
bears a tichorhinium in the form of a tube. The tichorhinum . - .
: ’ v ■ . y projects dorsally
for two thirds of the length of the delthyrium (P1.37 , figs.11,15 ). 
Evidence for adminicula is lacking. ,
Interior of the dorsal valve The sockets are broad, divergent and 
bounded medially by stout socket plates. The socket plates are 
supported postero-dorsally by short adminicula. The posterior half 
of the notothyrial cavity is occupied by a thickened mound-like cardinal 
process. The cardinal process is bilobed, deeply longitudinally striate 
with each lobe bearing up to four platelets. A short stout myophragm 
projects anteriorly from the cardinal process for one-third the length 
of the valve.
Discussion
The presence of two to three lateral plications per flank, transverse 
dorsal valve, bilobed cardinal process with up to eight platelets 
supported by a stout myophragm in C. yarraensis serve to distinguish it 
from £. praecedens Kozlowski, from the Mandagery Park Formation (Siegen- 
ian) of Manildra, N.S.W. (Savage, 1969).
C. wellingtonensis Dun, a widespread species of the late early 
Devonian of south eastern Australia has similar number of lateral 
plications but differs in having rounded cardinal extremities of the 
dorsal valve. .
C.* heteroclita gregale Talent, from the Tabberabbera Formation at Sandy1 
Creek, Victoria has more lateral plications, and has rounded cardinal 
extremities. It is likely that this species is a variant of C. 
wellingtonensis.
Occurrence
JC. yarraensis is a rare component of the benthos, presumably because 
of the persistence of sandy and muddy facies in the Lilydale district 
during the Early Devonian. It is found at Gl, G2, G3, G4, G7, G13, 
G33, G39, G18, 56, 89, 29, 72, 74 and at Williams Road Mooroolbark, 
and R.54, of Unit 3, Mt. Ida Formation, Heathcote.
Genus Cyrtinaella Fredericks, 1916
Type species
Cyrtina biplicata Hall, 1857, p.165.
\
Diagnosis
The diagnosis of Cyrtinaella given by Pitrat (1965, H678) is accepted. 
Discussion
As pointed out by Fredericks (1916) and Pitrat (1965, H678), Cyrtinaella 
is distinguished from its close relative Cyrtina by the complete 
absence of lateral plications on the shell. Johnson (1970, p.217) 
described "IT1 shaped furrows on the lateral flanks of the shall of 
Cyrtinaella causa Johnson, 1970. They are only developed close to the 
anterior margin of the shell.
One species C.. minuta n.sp. is known from the Early Devonian southeastern 
Australia. This is the first record of Cyrtinaella in the Southern 
Hemisphere.
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Cyrtinaella minuta sp. nov. 
(Plate,25 .'figs.4,5 )
Diagnosis
Small Cyrtinaella with pyramidal vtntral valve and subtrapezoidal to 
subquadrate dorsal valve. Interior of ventral valve with long 
median septum. *
Holotype
P 49250 which is an internal mould of the dorsal valve and illustrated 
herein (PI. 25, fig. 4 ).
Paratype s
. . . ’ . ‘ • • • P 49251, an
external mould of the ventral valve. and illustrated herein
(P1.25 , fig.5- ).
Type locality
Ruddocks Quarry (G.20) of Gill (1940).
Type strata ’
Humevale Formation,
Material
Holotype and two paratypes from the type locality.
Description
Exterior The shells are small, subquadrate to subtranezoidal in out­
line with pyramidal ventral valves. Size range is from 4 to over 7 nun 
in width, with the maximum width at the hingeline. The valves are 
unequally biconvex, the dorsal valve only gently arched. The ventral 
interarea is calacline with a few horizontal striations. The delthyrium 
is high, narrow and triangular with an apical angle of approximately 20 • 
A pseudodeltidium is not preserved. A ventral sulcus and dorsal fold 
are discernible, shallow and originate from the umbos of the valves.
The dorsaj fold is very shallow. A few irregularly spaced concentric 
lines are present.
Interior of the ventral valve A strong median septum projects anter­
iorly from the umbo to one half the length of the valve, A well 
developed tichorhinum is preserved in specimen P 49275 and projects 
dorsally for one half the height of the delthyrium.(P49275 is lost).
v f . -
Interior of the dorsal valve The notothyrial cavity is filled with 
a thick hilobed cardinal process. The state of preservation precludes 
knowledge of whether it is striated or not. Socket ridges are widely 
divergent.
Shell structure
The shell substance is punctate.
Discussion
' Cyrtinaella minuta sp, nov. is distinguished from the type species 
£:• biplicata Hall, by its subtrapezoidal to subquadrate outline of 
the dorsal valve. It is distinguished from C. causa of the early 
Devonian of Nevada, by the absence of prominent furrows bounding the 
median pair of .plications of the ventral valve.
C. minuta is the oldest known species yet assigned to Cyrtinaella.
EXPLANATION OF PLATES
PLATE 1 k '
\  .
Notoparmella plentiensis sp. nov.
All figures x 5 and from loc. A 17, Plenty, Victoria.
Figure 1. P49695a Holotype, internal mould of articulated specimen.
2. P49695L Holotype, external mould of same.
3. P49601 Paratype, internal mould of ventral valve, note 
development of muscle scars.
4. P49603 Paratype, internal mould of dorsal valve.
5. P49607 Paratype, external mould of ventral value, note 
fine costellae.
. v 6. -P49604 Paratype, internal mould of ventral valve.
7. P49610 Paratype, internal mould of ventral valve.
8. P49614 Paratype, external mould of dorsal valve.
9. P49613 Paratype, internal mould of ventral valve.
10. P49608 Paratype, external cast of ventral valve, note 
’ the bifurcation of the median septum.
11. P496l6a Paratype, external mould of dorsal valve.
12. P496l6b Paratype, internal mould of dorsal valve, a 
wide form.
13. P49625 Paratype, internal mould of ventral valve.
. 14. P49628 Paratype, internal mould of ventral valve.
15. P49637 Paratype, internal mould of dorsal valve.
16. P49641 Paratype, internal mould of ventral valve.
17. P49642 Paratype, internal mould of ventral valve.
18. P49644 Paratype, internal mould of dorsal valve.
19. P49647 Paratype, internal mould of ventral valve.
20. P49652 Paratype, external mould of dorsal valve.
21. P49666 Paratype,, internal mould of dorsal valve.
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22. P49664 Paratype, internal mould of ventral valve, a
narrow form. ^
23. P49674 Paratype, internal mould of ventral valve.
24. P49697a Paratype, internal mould of dorsal valve.
25. P49697b Paratype, internal mould of dorsal valve.
26. P49699& Paratype, internal mould of dorsal valve, note
form of cardinal process.
27. P49699b Paratype, external mould of dorsal valve. *
*
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PLATE I
All figures x 4
PLATE 2
Figure 1-3 Notoparmella plentiensis sp. nov., from Sugarloaf Lam 
Christmas Hills, Victoria.
1. P49750a internal mould of ventral valve.
2. P49650b external mould of ventral valve.
3* P49751 internal mould of ventral valve.
Figures 4-18 Notanonlia pherista Gill.
4-15 from loc. 16, Zeehan Tasmania.
16—18 from loc. W5, Kinglake Victoria.
4. P14827 Holotype, latex cast of ventral valve, note
smooth lateral septa. •
5. P14827 Holotype, internal mould of ventral valve.
* 6. P14790 Hypotype, external mould of dorsal valve, note
very fine costellae.
7. P14827a Paratype, internal mould of dorsal valve.
. 8. P14827h Paratype, internal mould of dorsal valve.
9. P25557 Hypotype, internal .mould of ventral valve.
10. P25559 Hypotype, internal mould of ventral valve, note 
, development of pedicle tube.
11. P25561 Hypotype, internal mould of ventral valve.
12. P25561 latex cast of ventral valve.
13. P25562 Hypotype, internal mould of ventral valve.
14. P25563 Hypotype, internal mould of ventral valve.
15« P25564 Hyp°'type> external, mould of dorsal valve, note
concentric ̂ lamellae and incipient costellae.
. 16.' P49721 internal mould of ventral valve, note incipient
lateral and median septa.
P49722a internal mould of ventral valve.17.
18. P49722b external mould of ventral valve.
Figures 19-26 Notanoplia panifica ^p. nov., from Sugarloaf Dam 
Christmas Hills, Victoria. ;
19. P49746 Holotype, internal mould of ventral valve, note 
incipient development of lateral septa.
20. P49745 Paratype, internal mould of ventral valve.
21. P49747a Paratype, external mould of dorsal valve, note 
development of fine incipient costellae.
22. P49747b Paratype, internal mould of dorsal valve, note 
incipient lateral septa.*
23. P49748a Paratype, internal mould of dorsal valve, note 
incipient accessory septum.
24. . P49748b Paratype, external mould of dorsal valve.
25. P49753 Paratype, internal mould of ventral valve, note 
well developed pedicle tube. *
26. P49754 Paratype, external mould of dorsal valve.
Figures 27-32 Notanoplia philipi sp. nov. '
27-30 from loc• 4 3 , Parish of Boola, Tyers, Victoria.
31-32 from loc. 54/60 Parish of Boola, Tyers, Victoria.
27. MUGD .3441a Holotype, internal mould of ventral valve, 
note development of costae anteriorly.
28. MUGD 3441U Paratype, internal mould of ventral valve.
29« MUGD 3445 Paratype, internal mould of dorsal valve.
30. MUGD 3444 Paratype, internal mould of ventral valve.
31. P49718a, internal mould of ventral valve.
32. P49781b, external mould of ventral valve.
PLATE 2
PLATE 3
Figure 1_ x 14; Figures 2-33 x 4 ^
Figures 1-10 Notanoplia philipi sp. nov.
I. From loc. 3&> Parish of Boola, Tyers, Victoria.
2-10 from loc. 87, Lilydale, Victoria.
1. MUGD 3440 internal mould of dorsal valve, note small
cardinal process, large pits in the lateral septa and 
grooves between costae, and ovate muscle scars.
2. P49720, external mould of dorsal valve.
3. P25487 internal mould of ventral valve.
4. P25488 external mould of dorsal valve, note costae.
5. P25489 external mould of dorsal valve.
6. P25494 external mould of dorsal valve.
7. P25542 external mould of dorsal valve.
8. P25535 external mould of dorsal valve.
-9* P49723 external mould of articulated specimen.
10. P49724 external mould of dorsal valve.
Figures 11-16 Boucotia australis (Gill)
II. MUGD 3442 internal mould of ventral valve from loc. 43, 
Parish of Bools, Tyers, Victoria.
12. MUGD 3439a, internal mould of ventral valve from loc. 
47, Parish of Boola, Tyers, Victoria.
13. MUGD 1720 Holotype, internal mould of articulated
specimen, note pitted crest septa in ventral valve
only, from loc. 33» Seville, Victoria.
+■
14. MUGD 3439b internal mould of ventral valve from loc.
' 47, Parish of Boola, Tyers, Victoria.
15. P25475 internal mould of ventral valve, from loc. 13, 
Hull Road, Mooroolbark, Victoria.
16. P25483 internal mould of dorsal valve from loc. 87,
Lilydale, Victoria.
Figure 17« Notanoplia philipi sp. nov., NMV 25493 S^temal mould 
of dorsal valve, from loc. 87, Lilydale Victoria.
Figures 18-51 Boucotia australis (Gill) from loc. 87, Lilydale,
Victoria. .
18. P25496 internal mould of dorsal valve.
19. P25497 internal mould of dorsal valve.
20.
21.
22.
25.
24.
25.
26.
27.
28.
29.
50.
31.
Figure 52. 
Figure 33*
P25497 latex cast of dorsal valve, note smooth septa.
P25501 internal mould of articulated specimen.
P25503 internal mould of ventral valve.
P25505 internal mould of ventral valve.
P25506 internal mould of ventral valve.
P25506 latex cast of ventral valve, note pitted septa 
and pedicle tube.
P25507 internal mould of articulated specimen.
P25507 latex cast of articulated specimen.
P25508 latex cast of ventral valve, note smooth 
exterior.
P25514 posterior view of internal mould of 
articulated specimen.
P25514 ventral view, note pitted septa on ventral 
valve only.
P25526 internal mould of ventral valve.
Boucotia janaea sp. nov., NMV P33089 Paratype external 
mould of ventral valve from loc. 23, Lilydale, Victoria.
Notanoplia philipi sp. nov., NMV P25539 external mould 
of dorsal valve from loc. 87, Lilydale Victoria
PLATE 3
PLATE 4
x 4 ^
Boucotia janaea sp. nov.
from loc. 23, Lilydale, Victoria.
from loc. 39, Lilydale, Victoria.
P25551 Paratype, internal mould of dorsal valve.
P25551 Paratype, latex cast of dorsal valve, note 
pitted crest septa.
P25478 Holotype, internal mould of articulated specimen
P25478 Holotype, ventral view.
P25478 Holotype, dorasl view, note smooth septa.
P25444 internal mould of dorsal valve.
P25444 latex cast of dorsal valve, note pitted septa.
Boucotia australis (Gill) HMV 25445 external mould of 
dorsal valve, note concentric lamellae, from loc. 87, 
Lilydale, Victoria. .
Figures 9-25 Boucotia .janaea sp. nov.
9—14» 16, 17 from loc. 20, Lilydale, Victoria.
9. P25463 internal mould of ventral valve.
10. P25464a, internal mould of ventral valve, note pedicle 
tube.
. 11. P49725 internal mould of ventral valve, note ovate
muscle scars. ..
12. P25465 internal mould of articulated specimen.
13. P25466 internal mould of ventral valve.
*
14* P25467 internal mould of ventral valve. .
15« P25468 Paratype, internal mould of ventral valve, from
loc.23, Lilydale, Victoria.
16. P25469 external mould of dorsal valve.
All figures 
Figures 1-7 
1-5 
6-7 
1 . 
2.
5.
4.
5.
6.
‘ 7.
Figure 8
17. P25470 internal mould of ventral valve.
18. P25474 internal mould fef ventral valve from loc. 39»
Lilydale, Victoria.
19« P25471 external mould of dorsal valve from loc. 20,
Lilydale, Victoria.
20. P25477 Paratype, external mould of dorsal valve from 
loc. 23, Lilydale, Victoria.
Figures 21-25 from loc. 20, Lilydale, Victoria.
21. P25480 external mould of dorsal valve.
22. P49728 internal mould of dorsal valve.
23- P49729 internal mould of dorsal valve.
24. P49730 internal mould of ventral valve.
25. P49731 internal mould of ventral valve.
Figures 26-33 Boucotia withersi (Gill) *
26. MUGD 1721 Eolotype external mould of dorsal valve from 
loc. 34, Killara, Victoria.
27« P25446, internal mould of dorsal valve, note attitude
j
of accessory septa, from loc. 87, Lilydale, Victoria.
28. P25446 latex cast of dorsal valve.
29. P25447 internal mould of ventral valve, from loc. 87, 
Lilydale, Victoria.
30. P25447 latex cast of ventral valve.
3 1. P25456 internal mould of ventral valve from loc. 87, 
Lilydale, Victoria.
32. P25458 internal mould of ventral valve from loc. 33» 
Killara, Victoria.
33» P25459 internal mould of ventral valve from loc. 33»
Killara, Victoria.
Figures 34-41 Boucotia loyolensis (Gill)
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34* P28003 internal mould: of ventral valve, note small
muscle scan near umbo, from 1 ml SE of junction of 
Jerusalem Creek and Barnwell Creek, Eildon, Victoria. •
35• P28035 internal mould of ventral valve, from 12 chains
8W of low saddle at head of right branch of Cables 
Creek, Eildon, Victoria.
36. P49720 internal mould of dorsal valve, from loc. 87,
Lilydale, Victoria.
37- P12403 Holotype, internal mould of ventral valve, from
Loyola Quarry, Loyola, Victoria.
38. P12403 Holotype, latex cast of ventral valve.
39* P49740 internal mould of ventral valve, from Big
River, Eildon, Victoria. •
40. P49741 internal mould of dorsal valve, from Enochs Point
near Eildon, Victoria. '
41. P49742 internal mould of ventral valve from Enochs Point 
near Eildon, Victoria.
*
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PLATE 5
All figures x 2 unless otherwise stated.
Figures 1-4, 6-8, 10-12, 14, 17* 18 Maoristrophia hanksi Gill.
Figures 1-4, 6, 7, 10 from the type locality, right hank of Little 
Henty River, 1 mile southeast of Zeehan, Tasmania. Bell Shale.
Figures 8, 11, 12, 14 from loc. 54» Parish of Redcastle, Heathcote, 
Victoria. Mt. Ida Formation.
Figurs 17, 18 from Ferntree Gully Sewer Vaverley, Victoria.
Humevale Formation. :
Figures 5» 9» 15, 16 Maoristrophia cf. kehlei Gill, from
loc. G 20, Ruddocks Quarry, Lilydale, Victoria.. Humevale Formation.
Figure 1.
2.
3.
4-
5.
6 .
7.
8.
PI46O8 Paratype, external mould of dorsal valve.
PI4607 Paratype, internal mould of dorsal valve,
counterpart to PI46O8.
t
P14605 Holotype, internal mould of ventral valve.
P14610 Topotype, internal mould of dorsal valve.
P49276 Hypotype, internal mould of ventral valve.
PI4606 Holotype, external of ventral valve,
counterpart to PI4605.
B14609 Topotype, internal mould of ventral valve. 
GSV47198 Hypotype, internal mould of ventral valve.
9. P49284 Hypotype, internal mould of ventral valve.
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Figure 10. P14-611 Topotype, internal mould of ventral valve.
11. GSV47210 Hypotype, internal mould of ventral valve.
r12. GSV49235 Hypotype, internal mould of ventral valve.
14. GSV47214 Hypotype, internal mould of ventral valve.
15. P49270 Hypotype, internal mould of ventral valve.
16. P49081 Hypotype, internal mould of ventral valve.
17. P49595 Hypotype, external mould of ventral valve.
18. P49594 Hypotype, internal mould of ventral valve.
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PLATE 6
All figures 2 x unless otherwise stated.
Maoristrophia banksi Gill ^
Figures 1-6 from loc. M. 100, Cemetry Lane, Eden Park, west of 
V/hittlesea, Victoria; "Macropleura11 Band, Humevale Formation.
Figures 7-15 from loc. M.99» Comet Creek Mine, Comet Creek, 
Clonbinane, Victoria; Clonbinane Sandstone Member, Humevale 
Formation.
Figure 16, from loc. 1, Highlands Road, Yea, Victoria; Lower 
Plant Assemblage, Yea Formation.
Figure 1. 
2.
P49754A Hypotype, internal.mould of ventral valve.
P49754B Hypotype, external mould of ventral valve, 
counterpart to P49754A.
3. P49755A Hypotype, internal mould of ventral valve.
4. P49755B Hypotype, external mould of ventral valve, 
counterpart of P49626A; note costellate micro-ornament.
5. P49756 Hypotype, internal mould of ventral valve.
6. P49757 Hypotype, internal mould of ventral valve.
7. P49758 Hypotype, internal mould of ventral valve,
. , i  /  *
note curving anteriorly of muscle bounding ridges, 
and high ventral fold. •
8. P49758, Hypotype, posterior view of same showing 
denticulate hinge adjacent to the umbo.
Figure 9. P49759 Hypotype, external mould of ventral valve,
»
note costellate micro-ornament.
r
10. P49760 Hypotype, internal mould of ventral valve, 
note well developed ventral process.
11. P49761 Hypotype, internal mould of ventral valve.
‘ 12. P49762A Hypotype, external mould of dorsal valve,
note parvicostellate micro-ornament.
13« P49762B Hypotype, internal mould of dorsal valve,
counterpart to P497&2A; note widely divergent socket 
plates. '
14. P49763A Hypotype, external mould of ventral valve.
15. P49763B Hypotype, internal mould of ventral valve; 
counterpart of P49763A.
16. P49764 Hypotype, internal mould of dorsal valve; 
note short denticulate hinge margin.
P L A T E  6
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PLATE 7
Maoristrophia keblei Gill •
vAll figures x 2
Figures 1-13 from type locality, G.13, Hull Road, Mooroolbark. 
Figures 14-22 from G.100, Williams Road, Mooroorbark. '
Figure 1. 
2.
3.
’ 4.
5.
6 .
7.
8.
9.
10.
1 1 .
12.
13.
14.
P14612 Holotype, internal mould of ventral valve.
P14613 Holotype, external mould of ventral valve, 
counterpart to P14612.
P14614 Paratype, internal mould of dorsal valve.
P24664 Topotype, internal mould of ventral valve, 
note development of adductor muscle scars..
P24665 Topotype, external mould of ventral valve.
P24666 Topotype, internal mould of ventral valve.
*
P24667 Topotype, internal mould of dorsal valve.
P24668 Topotype, external mould of dorsal valve.
P26054 Topotype, external mould of cuticulated specimen. 
Rubber cast of P26055«
P26055 Topotype, external mould of ventral valve. .
P26056 Topotype, external mould of ventral valve, 
note development of concentric lamellae.
P26057 Topotype, external shell of ventral valve.
P49052 Hypotype, external mould of dorsal valve.
Figure 15. P49056 Hypotype,
16. P49057 Hypotype,
17. P49058 Hypotype,
18. P49060 Hypotype,
19. P49061 Hypotype,
20. P49061 Hypotype,
21. P49062 Hypotype,
22. P49063 Hypotype,
internal mould of ventral valve 
internal mould of ventral valve
v
internal mould of dorsal valve, 
external mould of dorsal valve, 
internal mould of dorsal valve, 
internal mould of dorsal valve, 
external mould of dorsal valve, 
external mould of ventral valve
P L A T E  7
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PLATE 8
Maoristrophia keblei Gill
t
All figures x 2
Figures 1, 2, 4“9> 13 from loc. G.100 Williams Rd, MooroolLark 
Victoria; Humevale Formation.
Figures 3> 11> 12, 14-18 from loc. G.13 Hull Road, Mooroolbark 
Victoria; Humevale Formation.
Figure 10 from loc. G.2, Wilsons Quarry Lilydale, Victoria; 
Humevale Formation.
Figure 1.
2 .
3.
4.
5.
6 .
7.
8.
9.
P49067 Hypotype, internal mould of dorsal valve;
' note cardinal process.
P49071 Hypotype, internal mould of dorsal valve. 
P49077 Topotype, internal mould of ventral valve. 
P49064 Hypotype, external mould of dorsal valve. 
P49065 Hypotype, internal mould of ventral valve. 
P49069B Hypotype, internal mould of dorsal valve. 
P49069A Hypotype, external mould of dprsal valve. 
P4906'6 Hypotype, external mould of ventral valve. 
P49068 Hypotype, internal mould of ventral valve.
10. P49073 Hypotype, internal mould of ventral valve.
423
Figure 11. P49076 Topotype, internal mould of dorsal valve.
12. P49074 Topotype, internal mould of dorsal valve.
13. P49070 Hypotype, external mould of ventral valve.
14. P49076B Topotype, external mould of dorsal valve.
15. P49076A Topotype, internal mould of ventral valve.
16. P24663 Topotype, internal mould of dorsal valve.
17. Rubber cast of P24663
18. P24662 Topotype, internal mould of ventral valve.
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PLATE 9
Leptostrophia plateia (Gill) frj>m Lyell Highway^ 100 yds east of 
the 12 mile signpost from Queenstown, Tasmania.
All figures x 2
Figure 1. P49240 Topotype, internal mould of ventral valve; note
curving of brachial ridges.
2. P14564 Paratype, internal mould of ventral valve.
3. P49146 Topotype, internal mould of ventral valve.
4. P49152 Topotype, internal mould of ventral valve.
5. P49172 Topotype, external mould of ventral valve.
6. P49169 Topotype, internal mould of ventral valve.
7. P49134 Topotype, internal mould of ventral valve.
8. P49185 Topotype, external mould of ventral valve.
9. P49173 Topotype, internal mould of ventral valve.
10. P49161 Topotype, internal mould of dorsal valve.
11. P49,145 Topotype, internal mould of dorsal. valve.
12. P49J 64 Topotype, internal mould of ventral valve.
13. P49144 Topotype, internal mould of dorsal valve.
14. P49140 Topotype, internal mould of dorsal valve; note
cardinal process, with 4 lobes.
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PLATE 10
All figures x 1.5 unless otherwise stated.
Figures 1-15 Leptostrophia plateia (Gill)
Figures 1, 12-15 from type locality, on Lyell Highway, 100 yds 
east of the 12 mile signpost, Queenstown, Tasmania; Florence 
Quartzite.
Figures 2, 3» 4 from loc. Bb19 Broadhurst Creek j 4* km southeast 
of Kilmore, Victoria; Units 2-5 Dargile Formation.
Figures 5» 8-11 from loc. £25 Parish of Redcastle, Heathcote; 
Unit 3 of'the Mt Ida Formation.
Figure 6 from loc. D56, Parish of Dargile, Heathcote; Unit 2 of 
the Mt Ida Formation.
Figure 7 from loc.. R.54> Parish of Redcastle, Heathcote; Unit 3 
of the Mt Ida Formation. *
Figure 1. P14563 Holotype, internal mould of the ventral valve;
note curving of brachial ridges anteriorly, 
heart shaped adductor muscle scars, and 
ornament.
2. P49519 H y p ° i;y P e > internal mould of the ventral valve.
3. P49518 Hypotype, internal mould of the ventral valve.
4. P4952O Hypotype, internal mould of the ventral valve.
Figure 5« 
6 .
7.
8. 
9.
10.
11.
12.
13.
P49524 Hypotype, internal mould of ventral valve.
P49406 Hypotype, internal mould of ventral valve.
P47967 Hypotype, internal mould of ventral valve; 
note wide divergent brachial ridges.
P49523 Hypotype, internal mould of ventral valve.
P49552 Hypotype, internal mould of ventral valve;
note development of three pairs of adductor 
scars anteriorly.
P49525 Hypotype, internal mould of ventral valve. 
P49531 Hypotype, internal mould of ventral valve. 
P49141 Topotype, internal mould of ventral valve. 
P49I64 Topotype, internal mould of ventral valve.
14. P49159 Topotype, internal mould of ventral valve.
15. P49169 Topotype, internal mould of ventral valve;
note well formed ventral process.
Figures 16, 18, 1^ Leptostrophia cf. plateia (Gill)
Figures 16, 19, from Lyell Highway, 100 yards east of the 12 mile 
signpost, Queenstown, Tasmania; Florence Quartzite.
Figure 1& from MMBW Sewer Tunnel, Waverley, Victoria; Humevale
Formation'.
Figure 16. P49182 Hypotype, internal mould of ventral valve;
note length greatly exceeds width, and narrow 
diverging brachial ridges.
18. P49*7^b Hypotype, external mould of ventral valve; 
note parvicostellate micro-ornament.
Figures 17, 20 Leptostrophia sp. from Warrandyte South Quarry, 
Warrandyte, Victoria; Warrandyte Conglomerate Member of Anderson 
Creek Formation. P49168 Hypo type-, internal mould of ventral 
valve; note quadrate outline ornament and ventral process.
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PLATE 11
All figures x 2 unless otherwise stated.
Figures 1-7 Leptostrophia alata Chapman '
Figures 1, 2 from loc. G. 100, corner of Williams Road and Turner 
Road, Mooroolhark, Victoria; Humevale Formation.
Figures 6» 7 from loc. G.20, Ruddocks Quarry, Lilydale, 
Victoria; Humevale Formation.
Figures 4» 5 from loc. B23, junction Woori Yallock Creek and 
River Yarra, west of Healesville, Victoria; Humevale Formation.
f
Figure 1. P49296B Hypotype, internal mould of ventral valve; note
alate outline and ventral process.
2. P49296A Hypotype, counterpart to 74929oB> external
mould of ventral valve; note parvicostellate 
micro-ornament.
3. P49260 Hypotype, external mould of dorsal valve; note
parvicostellate micro-ornament.
4. P658 Hypotype, external mould of dorsal valve; note
- coarse parvicostellate micro-ornament.
5. P657 Hypotype, external mould of dorsal valve.
6. P49262 Hypotype, external mould of ventral valve.
A 9 ft 4 i*  0
note that narrow interspaces of external 
portion of shell corresponds to ridge on 
internal mould and fine costellae not preserved 
on internal mould.
Figures 8-14 Leptostrophia plateia (Gill) from Lyell Highway,
1100 yards east of the 12 mile signpost, Queenstown, Tasmania;
Florence Quartzite.
Figure 8. P49132 Topotype, internal mould of ventral valve.
1
9. P49160 Topotype, internal mould of ventral valve.
10. P49185 Topotype, external mould of ventral valve.
11. P49150 Topotype, external mould of ventral valve.
12. P49173 Topotype, internal mould of ventral valve.
13. P49172 Topotype, external mould of ventral valve.
14. P49161 Topotype, internal mould of dorsal valve.
Figure 7. P49256 Hypotype, internal mould of ventral valve;
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PLATE 12
All figures x 2 unless otherwise stated.
Figures 1-6-, Leptostrophia affinilata (Gill) from loc. G. 100, 
corner of Williams Road and Turner Road, Mooroolbark, Victoria; 
Humevale Formation. .
Figure 1. P49295 Hypotype, internal mould of ventral valve; note
narrow diverging brachial ridges and two pairs 
of elongate diductor muscle scars.
2. P49332 Hypotype, internal mould of dorsal valve; note
denticulate hinge.
3. P49331 Hypotype, internal mould of ventral valve; note
three pairs of diductor muscle scars extending 
almost to anterior commissure.
4. P49291 Hypotype, internal mould of ventral valve.
5. P49292 Hypotype, external mould of ventral valve; note
parvicostellate micro-ornament.
6. P49414 Hypotype, internal mould of ventral valve.
Figures 7-16 Leptostrophia alata Chapman.
Figures 7» 8, 10, 12, 13 from loc. G.20, Ruddocks Quarry, Lilydale 
Victoria; Humevale Formation.
423
Figure 9 from loc. B23, junction of Woori Yallock Creek and 
River Yarra, west of Healesville, Victoria; Humevale Formation.
Figures 11, 14-16, from loc. G100, corner of Williams Road and 
Turner Road, Mooroolbark, Victoria; Humevale Formation.
Figure 7. P49265 Hypotype, internal mould of the ventral valve;
note faint concentric and parvicostellate 
micro-ornament.
8. P49261 Hypotype, internal mould of ventral valve.
9. P&59 Hypotype, external mould of ventral valve; note
parvicostellate micro-ornament. x 1.5. •
10. P49257 Hypotype, internal mould of ventral valve x 1 .5.
11. P49315A Hypotype, internal mould of ventral valve x 1 .5.
12. P49272 Hypotype, internal mould of ventral valve.
13« F49275 Hypotype, internal mould of dorsal valve x 1 .5.
14. P49301 Hypotype, internal mould of dorsal valve; note
faint concentric and parvicostellate micro­
ornament x 1.
15. P49315B Hypotype, counterpart to P49315A, external
mould of ventral valve; note boring by 
bryozoan, and parvicostellate micro-ornament 
x 1.5
16. P49302 Hypotype, internal mould of dorsal valve x 1 .5.
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All figures x 2
Figures 1-9 Leptostrophia affinilata (Gill)
Figures 1, 4» 5 from loc. G. 13, Hull Road Mooroolbark, Victoria;
*
Humevale Formation.
Figures 2, 3> 6-9 from type locality G.23, Sandy*s Greek, 
Tabberabbera, Victoria; Kilgower Member, Tabberabbera Formation.
Figure 1.
2.
3.
4-,
5.
6.
7.
8.
9.
P49186 Hypotype, internal mould of ventral valve; note 
three pairs of long adductor scars.
P49193 Topotype, internal mould of ventral valve; note 
slight distortion of shell.
P31921 = GSV 21724A Holotype, internal mould of ventral 
- valve.
P49099 Hypotype, internal mould of ventral valve of 
juvenile specimen.
P49100 Hypotype, internal mould of dorsal valve.
P49192 = GSV 21724B Paratype, internal mould of dorsal 
valve. .
P49209 Topotype, internal mould of ventral valve.
P49195 Topotype, internal mould of ventral valve.
P49194 Topotype, internal mould of ventral valve.
Figures 10-19 Leptostrophia alata Chapman.
Figures 10, 12, 18, 19 from type locality G.3, Hughes Quarry, 
Lilydale, Victoria; Humevale Formation.
Figures 11, 14-17 from loc. G.4 (Section XII, Parish of Yering), 
Flowerfield Qiarry, Lilydale, Victoria; Humevale Formation.
Figure
River,
Figure
13 from B.23, junction of Woori Yallock Creek and Yarra 
southwest of Healesville, Victoria; Humevale Formation.
10. .P665 Leetotype, internal mould of dorsal valve;
note widely diverging brachial ridges, and 
alate outline.
11. P49127 Hypotype, internal mould of ventral valve.
12. P49213 Topotype, internal mould of ventral valve.
13. P666 Paralectotype, internal mould of ventral valve.
14. P49219 Hypotype, internal mould of dorsal valve.
15* P49221 Hypotype, external mould of ventral valve.
16. Rubbercast of P49221.
17. P49214 Hypotype, internal mould of ventral valve.
18. P1421 Paralectotype, internal mould of ventral valve.
19. P49211 Topotype, internal mould of ventral valve.
P L A T E  13
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All figures x 2 unless otherwise stated.
Figures 1-10 Leptostrophia affinilata (Gill) ■
Figures 1, 2 from loc. D junction between Arthurs Creek and 
Eildon-Jamieson Road, Jamieson, Victoria; Norton Gully Sandstone.
Figures 3-10, from loc. C, 1 km west of junction between Arthurs 
Creek and Eildon-Jamieson Road, Jamieson, Victoria; Norton Gully 
Sandstone.
PLATE 14
Figure 1. GSV 14239 Bypotype, internal mould of ventral valve;
note well developed ventral process and 
six parts of elongate adductor muscle scars 
x 1.5.
2. GSV 53729 Bypotype, internal mould of ventral valve.
3. GSV 1,8241 Bypotype, internal mould of ventral valve;
note narrow diverging brachial ridges x 1.5•
4. GSV 496 Bypotype, internal mould of ventral valve x 1.5
5. GSV 17193 Bypotype, internal mould of ventral valve; 
note coarser costellae only.
6. GSV 18252 Bypotype, internal mould of ventral valve
x 1.5.
7. GSV 18221 Bypotype, internal mould of ventral valve
x 1.5.
Figure 8. GSV 495 Hypo type, internal mould of ventral valve
x 1.5.
9. GSV 57749 Hypotype, internal mould of ventral valve 
x 1.5.
10.. GSV 502 Hypotype, internal mould of ventral valve 
*
x 1.5.
Figures 11--16 Strophonella gippslandica Philip.
Figure 11. GSV 47183 Hypotype, internal mould of ventral valve 
from loc. R54> Parish of Redcastle, 
Heathcote, Victoria; Unit 5 of Mt Ida 
Formation, x 1.
12. P49470 Hypotype, internal mould of dorsal valve 
from loc. W7, Collins Quarry, Kinglake 
West, Victoria; ?Flowerdale Sandstone 
Member, x 1.
13« P49469 Hypotype, internal mould of ventral valve 
from loc. W7, Collins Quarry, Kinglake 
West, Victoria; ?Flowerdale Sandstone 
Member, x 1.5«
14« GSV 47178 Hypotype, internal mould of dorsal valve, 
from loc. D2, Parish of Dargile, Heathcote 
Victoria; Unit 5 of Mt Ida Formation, x 1.
Figure 15. P49505 Hypotype, internal mould of dorsal valve
from 2 miles west of Watsons Station 
Christmas Hills, Victoria; Humevale 
Formation, x 1.
16. MTJGD 345"! Neotype, external mould of ventral valve; 
’ no
note parvicostellate micro-ornament at /\
posterior portion of shell, and uniform 
costellate in the anterior portion. From 
loc. 47j Parish of Boola, Tyers, Victoria; 
Boola Formation, x 1.
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All figures x 1.5 unless otherwise stated.
^ , ■ Figures 1-8 Cymostrophia ehglyphoides (Chapman)
Figures 1, 2 from loc. G.3, Hughes Quarry, Lilydale, Victoria 
Hume vale Formation.
Figures 3> 7> 8 from loc. G. 4, Flowerfield Quarry, Section 12 
Parish of Yering, Lilydale; Humevale Formation.
Figures 5> 6 from loc. G.20, Ruddocks Quarry, Lilydale, 
Victoria; Humevale Formation.
Figure 1. P694B Lectotype, internal mould of ventral valve;
note "cymostrophiid" ornament and parvicost- 
ellate micro-ornament, x 1.
2. P694A Paralectotype, internal mould of ventral
valve, x 1.
3. P^79 Hypotype, internal mould of ventral valve.
4. Anteroventral view of same showing geniculation.
5. P49287 Hypotype, internal mould of ventral valve;
note strong geniculation.
6. Ventral view of same showing vascular system.
7. P678 Hypotype, internal mould of ventral valve.
8. Anterior view of same showing geniculation.
Figures 9-16 Amphistrophia lyellj (Gill)
Figures 9 -1 1 , 13-16 from Lyell Highway, 100 yards east of the 
12 mile signpost from Queenstown, Tasmania; Florence Quartzite.
Figure 12 from loc. Bb20, Broadhurst Creek, east of Kilmore,
Victoria; Units 2-3 of Dargile Formation.
Figure 9. P14561 Topotype, internal mould of ventral valve;
note elongate pair of diductor muscle scars 
and ventral process.
10. P49516 Topotype, internal mould of ventral valve.
11. P14562 Topotype, internal•mould of dorsal valve;
note single lobed cardinal process flanked 
by accessory plates.
12. P49508 Hypotype, internal mould of ventral valve.
13. P14560 Paralectotype, internal mould of dorsal valve.
14. P49514 Topotype, external mould of ventral valve; note 
costellate micro-ornament.
15. P49515 Topotype, external mould of ventral valve, x 1.
1 6. P49508 Topotype, internal mould of ventral valve.
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PLATE 16
All figures x 1.5 unless otherwise stated.
Figures 1-12, 14, 15 Cymostrophia euglyphoides (Chapman) from 
loc. G.100, corner of Williams Road and Turner Road, Mooroolbark, 
Victoria; Humevale Formation.
Figure 13^Cymostrophia cresswelli (Chapman) from loc. G.100, 
comer of Williams Road and Turner Road, Mooroolbark, Victoria; 
Humevale Formation.
Figures 16, 17 Pterostrophia carinatus gen. et sp. nov. from 
loc. G.100, corner of Williams Road and Turner Road, Mooroolbark,
Victoria; Humevale Formation.
Figure 1. P49420 Hypotype, external mould of ventral valve; 
note alate form and "cymostrophid" and 
parvicostellate micro-ornament.
' 2. .P49424 Hypotype, external mould of dorsal valve; note 
geniculation, x 1 .
3. Ventral view of same, x 1.
4. P49446 Hypotype, internal mould of ventral valve; note 
geniculation, x 1 .
5. Ventral view of same showing subcircular adductor 
muscle scars, x 1 .
6. P49485A Hypotype, internal mould of ventral valve.
Figure 7. Antero-ventral view of same showing geniculation 
and vascular system.
Figure 8. P49485B Hypotype, external mould of ventral valve,
counterpart to P49485A.
9. P49460 Hypotype, external mould of ventral valve;
note presence of pseudodeltidium, x 1 .
10. P49418A Hypotype, internal mould of ventral valvej 1̂ 4-
s h o w ily  p crho» e f  dorSa/ ocnij-e ppsKef/offy,
11. Antero-ventral view of same showing geniculation.
12. P49418B Hypotype, external mould of ventral valve,
counterpart to P49418A.
Cymostrophia cresswelli (Chapman)
Figure 13. P49429 Hypotype, external mould of ventral valve;
note parvicostellate micro-ornament x 2.
Cymostrophia euglyphoides (Chapman)
Figure 14. P49419 Hypotype, internal mould of ventral valve;
note vascular system and geniculation, x 1 .
15. Ventral view of same showing subcircular diductor 
muscle scars and alate outline, x 1 .
Pterostrophia carinatus gen. et sp. nov.
Figure 16. P49496 Paratype, internal mould of ventral valve
note projected geniculation as fold in 
median portion of shell.
17* P49432 Paratype, internal mould of ventral valve
anterior view showing geniculation.
P L A T E  16
PLATE 17
All figures x 2 unless otherwise stated.
Cymostrophia cress we H i  (Chapman)
Figures 1-22 from loc. G.100, corner of Williams Road and Turner 
Road, Mooroolbark, Victoria; Humevale Formation.
Figures 23, 24 from Toongabbie Quarry, Toongabbie, Victoria;
Deep Creek Limestone.
Figure 1. P49434 Hypotype, external mould of ventral valve; note
cymostrophid ornament developed over all the 
disc*s surface.
2. Antero-ventral view of same showing geniculation and
parvicostellate micro-ornament.
3. P49457 Hypotype, internal mould of ventral valve;
note relatively large geniculation.
4. Ventral view of same showing pair of pear-shaped
diductor muscle scars.
5. P49484A Hypotype, internal mould of ventral valve.
6. P49484B Hypotype, external mould of ventral valve,
counterpart to P49484A.
7. P49490 Hypotype, external mould of dorsal valve; note
preservation of small bilobed cardinal process.
Figure 8. P4943& Hypotype, external mould of ventral valve.
9« P49484A Hypotype, external mould of dorsal valve.
10. P49484B Hypotype, counterpart to P49484A, ventral
view showing pear-shaped diductor muscle scars.
11. P494&4B Hypotype, dorsal view of same showing ovate
adductor muscle scars of dorsal valve.
12. P49436 Hypotype, external mould of dorsal valve; note
bilohed cardinal process.
13» P49436 Hypotype, anterior view of same showing sharp
geniculation. ■
14. P49488 Hypotype, internal mould of articulated specimen
dorsal view showing widespaced bilobed cardinal 
process and ovate adductor muscle scars.
15« P49488 Hypotype, ventral view of same, showing narrow
postero-median placed striated adductor muscle 
scars, surrounded by ovate and lobate diductor 
muscle scars.
16. P49463 Hypotype, external mould of dorsal valve.
17. P49442 Hypotype, internal mould of ventral valve.
18. P49428 Hypotype, internal mould of ventral valve.
19. P49435 Hypotype, internal mould of ventral valve.
showing geniculation.
21. P49417 Hypotype, external mould of dorsal valve.
22. P49433 Hypotype, external mould of ventral valve.
2^. *P669 Holotype, external mould of ventral valve; note 
parvicostellate and "cymostrophid" micro­
ornament, x 4«
25. P67O Holotype, external cast of ventral valve, 
counterpart to P669, x 4«
Figure 20. P49435 Hypotype, antero-ventral view of same,
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PLATE 18
All figures x 1.5 unless otherwise stated.
Pterostrophia carinatus gen. et sp. nov.
Figures 1-3, 6 from loc. G.13» Hull Road, Mooroolbark, Victoria; 
Humevale Formation.
Figures 4, 5> 7-17 from loc. G.100, corner of Williams Road 
and Turner Road, Mooroolbark, Victoria; Humevale Formation.
Figure 1. P14747 Holotype, internal mould of ventral valve;
note elaborate, multilobed, wing-like diducter 
muscle scars, surrounding ovate pair of adductor
2. P14747 Holotype, antero-ventral view of same showing
median fold on geniculation.
3. P14747 Holotype, lateral-ventral view of same showing
sharp well developed geniculation and vascular 
system.
4. P49456 Hypotype, internal mould of ventral valve;
ventral view showing incipient preserved 
muscle field.
5. P49456 Hypo type, lateral view showing geniculation.
6. P14748 Holotype, external mould of ventral valve,
counterpart to P14747.
note bilobed cardinal process and ovate 
adductor muscle field, x 1 .
8. P49494 Hypotype, external mould of dorsal valve;
note parvicostellate micro-ornament, and 
impression of bilobed cardinal process.
9. P49497 Hypotype, internal mould of ventral valve.
10. P49497 Hypotype, anterior view of same showing
geniculation.
11. P49498A Hypotype, external cast of ventral valve;
note parvicostellate micro-ornament and 
median fold in geniculation, x 2.
12. P49489 Hypotype, external mould of dorsal valve.
13. P49498B Hypotype, external mould of ventral valve,
counterpart to P49498A; note slight development 
of cymostrophid ornament, x 2.
14. P49432 Hypotype, internal mould of ventral valve, x 1.
15. P49453 Hypotype, internal mould of ventral valve, x 1.
16. P49452 Hypotype, external mould of ventral valve, x 1.
Figure 7. P49496 Hypotype, internal mould of dorsal valve;
17. P49493 Hypotype, internal mould of ventral valve; note
preservation of diductor muscle field.
PLATE 18
PLATE 19
All figures x 1.5 unless otherwise stated.
Coscinnospirifer charyonius gen. et. sp. nov.
Figures 1-31 from loe. M100, Cemetry Lane, Eden Park, west of 
Whittlesea, Victoria; "Macro-pleura Band", Humevale Formation.
Figures 32-40 from Lyell Highway, 100 yds east of 12 mile 
signpost, Queenstown, Tasmania; Florence Quartzite.
Figure 1. GSV 64742 Paratype, internal mould of dorsal valve;
note dupliplicate fold.
2. GSV 64742 Paratype, posterior view of same showing 
bilobed cardinal process supported by 
stout median septum.
3. GSV 64747 Paratype, internal mould of dorsal valve.
4. GSV 64747 Paratype, dorsal view of same.
5. GSV 64748 Paratype, rubber cast of ventral valve, note
teeth supported by dental flanges. Ventral 
adminicula absent.
6. GSV 64748 Paratype, internal mould of ventral valve,
note dupliplicate sulcus.
7. GSV 64749 Paratype, rubber cast of dorsal valve, note
smooth bilobed cardinal process, supported
by a median septum.
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9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20. 
2 1. 
22.
Figure 8.
GSV 64750 Paratype, dorsal view of same.
GSV 64754 Paratype, external mould of ventral valve.
GSV 64745 Paratype, internal mould of dorsal valve.
GSV 64755A Paratype, internal mould of ventral valve.
GSV 64755B Paratype, external mould of ventral valve, 
note faint concentric lamellae.
GSV 64756 Paratype, internal mould of ventral valve.
GSV 64756 Paratype, internal mould of ventral valve.
GSV 64759 Paratype, external mould of ventral valve;
note dupliplicate. sulcus.
GSV 64766 Paratype, internal mould of ventral valve; 
note short dent&l flanges.
GSV 64767 Paratype, external mould of dorsal valve;
note concentric lamellae developed anteriorly.
GSV 64768 Paratype, internal mould of ventral valve.
GSV 64768 Paratype, posterior view of same.
GSV 64772 Paratype, internal mould of ventral valve.
GSV 64777 Paratype, internal mould of ventral valve.
GSV 64750 Paratype, internal mould of dorsal valve.
24. GSV 65046 Paratype, internal mould of ventral valve.
25. GSV 65046 Paratype, ventral view of same.
26. GSV 65048 Paratype, external mould of dorsal valve;
note concentric lamellae.
27. GSV 65049 Paratype, internal mould of ventral valve,
posterior view showing dental flange and 
ventral interarea.
28. GSV 65049 Paratype, postero-ventral view of same, x 1.
29. GSV 65049 Paratype, ventral view of same showing
dupliplicate sulcus.
30. GSV 65O5O Paratype, shelled ventral valve, ventral
view showing high curvature of valve.
31. GSV 6505O Paratype, posterior view of same showing
apsacline ventral interarea.
32. P49116A Paratype, internal mould of dorsal valve;
note hilobed cardinal process and thin 
median septum. .
33« P49116A Paratype, dorsal view of same.
34. P49116B Paratype, external mould of dorsal valve,
Figure 23. GSV 64779 Paratype, external mould of dorsal valve.
counterpart to P49^6A.
Figure 35«
36.
37.
38.
39.
40.
P49117A Paratype, internal mould of ventral valve.
P49117B Paratype, external mould of ventral valve.
P49118A Paratype, internal mould of ventral valve.
P49118B Paratype, external mould of ventral valve.
P49119 Paratype, external mould of dorsal valve.
1P4920 Paratype, internal mould of ventral valve.
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PLATE 20
Figure 1. Thin section through fibrous primary layer of shell 
parallel to the mid line of the shell, x 35* Orientation of 
section outer surface uppermost; and shows distribution size 
and orientation of punctae over surface of shell. Ordinary 
light.
Figure 2. Enlargement of Fig 1, shewing the fibres are 
depressed in the vicinity of the punctae. Punctae are filled 
with limonite blebs, after pyrite, x 60; ordinary light.
Coscinnospirifer charyonius gen. et. sp. nov. from loc. M. 100,
Cemetry Lane, Eden Park, west of Whittlesea, Victoria;
"Macropleura Band", Humevale Formation.
P L A T E  2 0
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PLATE 21
Both figures x 60, and are enlargements of plate 20, fig 1.
Figure 1. Punctae seen to penetrate through the fibres of the 
fibrous layer, and inclined slightly from the vertical with 
respect to the layers of the shell. Crossed Nichols.
Figure 2. Thin section through fibrous layer; the fibres are 
greatly depressed on the periphery of the puncta.
Coscinnospirifer charyonius gen. et. sp. nov. from loc. M. 100,
Cemetry Lane, Eden Park, west of Whittlesea, Victoria;
u]y[acropleura Band", Humevale Formation.
P L A T E 21
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PLATE 22
Both figures x 60 and under ordinary light.
Figure 1. Thin section of part of shell parallel to the 
midline of shell. Shows primary fibrous layer sub horizontal 
overlying highly inclined secondary fibrous layer. Note the 
punctae do not penetrate to the underlying layer.
Figure 2. Punctae are inclined to the fibres of the primary 
layer and filled with blebs of pyrite and limonite after pyrite; 
note extreme left puncta appears to bifurcate.
Coscinnospirifer charyonius gen. et. sp. nov. from loc. M. 100,
Cemetry Lane, Eden Park, west of Whittlesea, Victoria;
"Macropleura Band", Humevale Formation.
PLATE 2 2
2
PLATE 23
Both figures 1 and 2 x 60, and under ordinary light; both 
illustrate bifurcation of punctae and depression of fibres 
at the periphery of the puncta. No discernible evidence of 
punctae through secondary layer can be seen.
Coscinnospirifer charyonius gen. et. sp. nov. from loc. M.100
Cemetry Road, Eden Park, west of Whittlesea, Victoria;
"Macropleura Band", Humevale Formation.
PLATE 2 3
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PLATE 24
All figures x 1.5 unless otherwise stated.
Figures 1-15 Howellella secans sp. nov. :
Figures 1-9 from loc. G*2, Wilson's Quarry, Lilydale, Victoria 
Hume vale Formation.
Figures 10-15, from loc. G.1, Hull Road, Lilydale, Victoria; 
Hume vale Formation.
Figure 1. P42027 Paratype, internal mould of ventral valve,
note ventral median myophragm , and narrow 
diverging ventral adminicula.
2. P42027 Paratype, postero-ventral view of same.
3. P42027 Paratype, posterior view of same.
4. P42035 Holotype, internal mould of articulated 
specimen; ventral view, showing concentric micro­
ornament .
5. P42035A Holotype, external mould of ventral valve, 
counterpart to P42035» showing development of 
concentric lamellose micro-ornament.
6. P42035 Holotype, dorsal view.
7. P42035 Holotype, lateral view.
8. P42035 Holotype, postero-dorsal view showing
apascline ventral interarea.
Figure 9. P42035B Holotype, external mould of dorsal valve;
counterpart to P42035»
10. P42034 Paratype, internal mould of articulated 
specimen; ventral view showing "broad lateral 
plications which are incipient posteriorly.
11. P42034 Paratype, anterior view of same.
12. P42034 Paratype, dorsal view of same.
13. P42034 Paratype, posterior view of same, showing 
ventral interarea.
14. P42034 Paratype, anterior view of same, showing
angular interspaces.
15. P42034A Paratype, external mould of ventral valve,
9
counterpart to P42034*
Figures 16-28 Cyrtina yarraensis sp. nov.
Figures 16-21, 28 from loc. G.4, Flowerfield Quarry, Section XII 
Parish of Yering, Lilydale, Victoria; Humevale Formation.
Figures 22-27, from loc. G. 100, comer of Williams Road and 
Turner Road, Mooroolhark, Victoria; Humevale Formation.
Figure 16. P444-65 Paratype, external mould of dorsal valve; note 
"broad incipient lateral plications, x 2.
17. P44483 Paratype, internal mould of dorsal valve.
18. P44500 Paratype, external mould of dorsal valve.
fi
20. P46536 Paratype, internal mould of dorsal valve, 
note incipient lateral plications, and "broad 
hinge plate, x 2.
21. , P46538 Paratype, internal mould of dorsal valve,
note faint median myophragm, "broad hinge plate 
supporting narrow striate cardinal process.
22. P49492A Paratype, external mould of dorsal valve, 
note concentric lamellae developed anteriorly.
23. P49468A Paratype, external mould of ventral valve; 
note high pyramidal shape, faint lateral plications 
and concentric lamellose micro-ornament.
24. P49468B Paratype, internal mould of ventral valve; 
note portion of tichorhinium exposed, counterpart
to P49468A.
25. P49492 Paratype, internal mould of articulated 
specimen, posterior view showing orthocline ventral 
interarea, counterpart to P49492A.
26. P49492 Paratype, postero-dorsal view of same.
27. P49492 Paratype, dorsal view of same.
28. P466IO Paratype, external mould of articulated
Figure 19. P44505 Hojotype, internal mould of dorsal valve.
specimen.
Figures 29-34» Coscinnospirifer charyonius gen. et sp. nov., 
from loc. M 100, Cemetry Lane, Eden Park, west of Whittlesea; 
nMacropleuraM Band, Humevale Formation.
Figure 29. GSV 64744 Paratype, external mould of dorsal valve; 
, note capillate micro-ornament.
30. GSV 64749 Paratype, internal mould of dorsal valve; 
note well developed median septum.
31. GSV 64752 Holotype, internal mould of articulated 
specimen, ventral view.
32. GSV 64752 Holotype, dorsal view of same, showing 
median septum supporting bilobed cardinal process.
33» GSV 64752 Holotype, rubber cast of dorsal valve.
34. GSV 64779 Paratype, external mould of dorsal valve.
Figures 35-39 Hedeina denslineata (Chapman) from loc. M 100
Cemetry Lane, Eden Park, west of Whittlesea, Victoria;
"Macropleura" Band, Humevale Formation.
Figure 35. P10302A Lectotype, external shell of the dorsal
valve, counterpart to P10302.
36. P10303 Paralectotype, external shell of the dorsal
valve; note development of concentric lamellae 
anteriorly and the radial lamellae increase by
bifurcation.
Figure 37
38
. GSV 65054 Topotype, shelled specimen of the ventral 
valve; note apsacline ventral interarea.
. GSV 65054 Topotype, ventral view of same.
39. P10302 Lectotype, internal mould of dorsal valve.
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PLATE 25
Figures 1-3 Cyrtia subbiplicata (Chapman) from loc. G. 20, 
Ruddocks Quarry, Lilydale, Victoria; Humevale Formation.
All figures x 1.5 unless otherwise stated.
Figure 1. P12416 Holotype, internal mould of ventral valve, 
postero-ventral view, showing narrow diverging 
ventral adminicula, and smooth flanks.
2. P12416 Holotype, ventral view of same showing 
rounded cardinal extremities and deep sulcus.
3. P12416 Holotype, posterior view of same showing 
almost orthocline ventral interarea and narrow 
delthyrium.
Figures 4» 5 Cyrtinaella minula sp. nov., from loc. G.20,
Ruddocks Quarry, Lilydale, Victoria; Humevale Formation.
Figure 4« P49251 Paratype, external mould of ventral valve, 
note smooth flanks; punctae are preserved and seen 
under high power binocular microscope.
5. P49250 Holotype, internal mould of dorsal valve; 
note hinge plate supporting bilobed cardinal process.
Figures 6—17 Eospirifer eastoni Gill
Figures 6-9 from loc. R 54» Parish of Redcastle, Heathcote, 
Victoria; Unit 3 of Mt Ida Formation.
Figure 10, from loc. G.3, Hughes Quarry (North of Lilydale), 
Lilydale, Victoria; Humevale Formation.
Figure 11, from on right hank of Little Henty River, 1 mile 
east of Zeehan, Tasmania; Bell Shale.
Figures 12, 13, from loc. B 23 junction of Woori Yallock and 
River Yarra, west of Healesville, Victoria; Humevale Formation.
Figure 14, from loc. Tyers Quarry, Tyers, Gippsland, Victoria 
Coopers Creek Limestone. ■
Figures 15-17, from loc. C, 1 km west of junction between 
Arthurs Creek and Eildon-Jamieson Road, Jamieson, Victoria; 
Norton Gully Sandstone.
Figure 6. GSV 49236 Hypotype, internal mould of ventral valve 
note long narrow diverging ventral adminicula and 
faint incipient lateral plications.
7. GSV 47194 Hypotype, internal mould of ventral valve 
note development of "genital pits" on the lateral 
flanks of ^he shell.
8. GSV 47194 Hypotype, posterior view of same, note 
development of raised muscle platform.
4 5 :
Figure 9. GSV 47194A Hypotype, rubber cast of same.
10. P49228 Hypotype, internal mould of ventral valve.
11. P14793 Hypotype, internal mould of dorsal valve, 
note radial lamellose micro-ornament and development 
of plications due to distortion.
12. GSV 65154 Hypotype, internal mould of articulated 
specimen, note wide shallow sulcus.
13* GSV 65154 Hypotype, posterior view of same, note
subparallel dorsal adminicula, and widely divergent 
ventral adminicula.
14. MUGD 3475A Hypotype, internal mould of ventral valve; 
note narrow long ventral adminicula.
15. GSV 58184 Hypotype, internal mould of ventral valve; 
note subparallel ventral adminicula.
16. GSV 58174 Hypotype, internal mould of ventral valve.
17. GSV 57481•Hypotype, internal mould of ventral valve; 
note development of incipient lateral plications.
PLATE 2 5
PLATE 26
Eospirifer eastoni Gill
Figures 1-4» 7, from loc. G.22, Sandys Creek, near Tabberabbera, 
Gippsland, Victoria; Kilgower Member, Tabberabbera Formation.
Figures 5» 6, from loc. 47» south of Tyers Quarry, Tyers, 
Gippsland, Victoria; Boola Formation.
Figures 8, 11, 12, 14, from loc. G.3, Hughes Quarry (north of 
Lilydale) Lilydale, Victoria; Humevale Formation.
Figures 9» 13» from loc. R 54, Parish of Redcastle, Heathcote, 
Victoria; Unit 3, Mt Ida Formation.
Figure 10 from loc. G.2, Wilson*s Quarry, Lilydale, Victoria; 
Humevale Formation.
Figure 1. P31929 Holotype, internal mould of dorsal valve, note
angular fold.
2. P31929 Holotype, lateral view of same, showing high 
arched fold.
3. P31929 Holotype, posterior view of same, showing well 
' developed paralled dorsal adminicula, and widely
divergent socket plates; cardinal process smooth.
All figures x 1 unless otherwise stated.
Figure 4* P31930 Holotype, external mould of dorsal valve
showing concentric and radial lamellose micro­
ornament; counterpart to P31929*
5. MtJGD 3476 Hypo type, internal mould of ventral valve 
showing thin widely divergent ventral adminicula.
6. MCFGD 3476 Hypotype, posterior view of same, showing 
incurving of ventral umbo and open delthyrium.
7. GSV 56438 Topotype, internal mould of dorsal valve 
with some shell material preserved; note long thin 
subparallel dorsal adminicula.
8. P49229 Hypotype, internal'mould of dorsal valve; 
note asymmetric outline, short parallel dorsal 
adminicula, and angular fold, x 1 .5.
9. P49232 Hypotype, internal mould of the dorsal valve,
x 0.8.
10. P14105 Hypotype, internal mould of the dorsal valve, 
note angular fold.
11. P49227A Hypotype, internal mould of the dorsal valve; 
note marked asymmetric outline, x 0.75«
12. P49230 Hypotype, internal mould of dorsal valve.
13. P49232 Hypotype, internal mould of dorsal valve, x 0.8.
14. P49?31 Hypotype, internal mould of ventral valve.
PLATE 26
PLATE 27
Eospirifer eastoni Gill
Figures 1-9» 15» from right bank of Little Henty River, 1 mile 
east of Zeehan, Tasmania; Bell Shale.
Figures 10, 11, from loc. B 23, junction of Woori Yallock and 
River Yarra, west of Healesville, Victoria; Humevale Formation.
Figures 12, 13 from loc. G.2, Wilson!s Quarry, Lilydale, Victoria; 
Humevale Formation. .
Figure 14 from Tyers Quarry, Tyers, Gippsland, Victoria;
Coopers Creek Limestone.
All figures x 1,5 unless otherwise stated.
Figure 1. P14792 Hypotype, dorsal view of internal mould of 
articulated specimen, note shallow broad fold and 
faint incipient lateral plications.
2. P15712 Hypotype, external mould of dorsal valve, 
counterpart to P14792, note radial lamellae and 
development of concentric lamellae anteriorly.
3. .P14792 Hypotype, ventral view of articulated specimen, 
note widely divergent ventral adminicula.
Figure 4. P14792 Hypotype, posterior view of same, showing
open delthyrium and ventral interarea, note short 
subparallel dorsal adminicula.
5* P14792 Hypotype, anterior view of same, showing
shallow "broad sulcus.
6. P14#26C Hypotype, internal mould of dorsal valve; 
note short divergent dorsal adminicula.
7. P14826B Hypotype, internal mould of ventral valve.
8. P14793 Hypotype, internal mould of dorsal valve; 
note narrow high fold and subparallel dorsal 
adminicula.
9. P14826C Hypotype, internal mould of dorsal valve, 
note distortion increasing the development of lateral 
plications on left side.
10. GSV 65154 Hypotype, internal mould of articulated 
specimen, dorsal view.
11. GSY .65154 Hypotype, posterior view of same, note 
wide divergent ventral adminicula and "genital pits" 
on lateral flanks.
12. PI4IO5 Hypotype, internal mould (dorsal valve, note 
development) high angular fold.
15. P44146 Hypotype, internal mould of ventral valve; note
overdevelopment of muscle platform.
Figure 14. MUGD 3474 Hypotype, external shell of ventral 
valve, note shallow sulcus and radial lamellae.
15. P14826A Hypotype, external mould of ventral valve.
PLATE 2 7
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Hedeina denslineata (Chapman) from loc. M. 100, Cemetry Lane, 
Eden Park, west of Whittlesea, Victoria;6 7"Macropleura Band”, 
Humevale Formation.
PLATE 28
All figures x 1.5 unless otherwise stated.
Figure 1. 
2.
P49101 Topotype, internal mould of ventral valve.
GSV 6368O Topotype, internal mould of ventral valve, 
x 1.
3. GSV 63696 Topotype, internal mould of ventral valve.
4. P49105 Topotype, internal mould of dorsal valve, note 
faint median groove in fold.
5. GSV 63710 Topotype, internal mould of ventral valve, 
note thin short, wide divergent ventral adminicula, 
x 1.
6 and 6A. P49101 Topotype, posteroventral view showing genital
pits on posterior portion of the flanks of the valve, 
and deeply impressed diductor muscle platform.
7. GSV 63674 Topotype, internal mould of dorsal valve.
8. GSV 63710ATopotype, rubber cast of ventral valve, x 1.
9. GSV 63693 Topotype, internal mould of ventral valve,
x 1.3.
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Figure 10. GSV 65047 Topotype, internal mould of ventral valve, 
note thin median myophragm in posterior portion of 
the sulcus.
11. GSV 6368I Topotype, external mould of dorsal valve, 
note well developed radial lamellose micro-ornament.
12. GSV 63684 Topotype, internal mould of ventral valve.
13. GSV 65047 Topotype, posterior view showing open 
delthyrium and "genital pits".
14. GSV 63690 Topotype, shelled specimen of ventral valve.
15. GSV 63686A Topotype, internal mould of dorsal valve.
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Hedeina denslineata (Chapman)
Figures 1-5» *13* from Lye41 Highway, 100 yds east of 12 mile 
signpost Queenstown, Tasmania; Florence Quartzite.
All figures x 1.5 unless otherwise stated.
Figures 6-12, 14, 15 from loe. M 100, Cemetry Lane, Eden Park, 
west of Whittlesea, Victoria; "Macropleura" Band, Humevale 
Formation.
Figure 1. P34388 Hypotype, internal, mould of ventral valve,
note broad plications and short widely divergent 
ventral adminicula.
2. P34388A Hypotype, rubber cast of P34388.
3. P34392 Hypotype, internal mould of dorsal valve.
4. P34397 Hypotype, internal mould of dorsal valve;
note short subparallel dorsal adminicula.
5. P34388 Hypotype, internal mould of ventral valve.
6. GSV 63693 Topotype, internal mould of dorsal valve.
7. GSV (>55o | Topo type, internal mould of dorsal valve.
8. GSV Topo type, internal mould of dorsal valve,
note well developed socket plates, dorsal adminicula 
and smooth cardinal process.
Figure 9. GSV 63682 Topotype, internal mould of dorsal valve.
10. GSV k^5°2~Topotype, internal mould of ventral valve.
11. GSV 63710 Topotype, internal mould of ventral valve.
I
12. GSV 63687A Topotype, rubber cast of ventral valve; 
note apsacline ventral interarea, and open delthyrium.
13. P34388A Hypotype, rubber cast of ventral valve.
14« GSV 63687 Topotype, rubber cast of ventral valve, 
note incurvature of ventral umbo.
15. GSV 63683 Topotype, internal mould of ventral valve,
showing apsacline ventral interarea and open delthyrium.
Figures 18, 1/ Eospirifer eastoni Gill from loc. G.3» Hughes
Quarry (north of Lilydale), Lilydale, Victoria; Humevale Formation.
Figure l£>. P49228 Hypotype, internal mould of ventral valve.
17. P49228 Hypotype, posterior view of same, showing 
apsacline ventral interarea and open delthyrium.
PLATE 2 9
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PLATE 30
Hedeina denslineata (Chapman) from loc. M. 100, Cemetry Lane,
All figures x 1.5 unless otherwise stated.
Eden Park, west of Whittiesea, Victoria; "Macropleura" Band,
I
Humevale Formation.
Figure 1. GSV 63673 Topotype, internal mould of dorsal valve.
2. GSV 63675 Topotype, internal mould of ventral valve
note short thin diverging ventral adminicula, x 1.
3. GSV 63675 Topotype, ventral view of same, showing 
trough-like sulcus.
4. GSV 63676 Topotype, internal mould of dorsal valve, 
note alateness with subsequent increase in lateral 
plications to 6.
5. GSV 63676 Topotype, posterior view of same, note 
short subparallel dorsal adminicula.
6. GSV 63677 Topotype, shelled and internal mould of 
ventral valve.
7. GSV 63682 Topotype, internal mould of dorsal valve, 
note trapezoid outline and radial lamellose micro­
ornament .
8. GSV 63679 Topotype, internal mould of ventral valve 
note short thick diverging ventral adminicula and 
scooped like shaped muscle field.
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Figure 9. GSV 63683 Topotype, internal mould of ventral valve.
10. GSV 63685 Topotype, rubber cast of ventral valve, 
showing open delthyrium and secondary thickening
in the apical region of the valve.
I
11. GSV 63685 Topotype, anterior view of same, showing 
thick ventral adminicula.
12. GSV 63687 Topotype, rubber cast of posterior portion 
of articulated sepcimen.
13. GSV 63698 Topotype, shelled ventral valve, x 2.
14* GSV 63688 Topotype, internal mould of dorsal valve.
15. GSV 63707 Topotype, internal mould of ventral valve,
note wide, trough-like sulcus. .
16. GSV 63707 Topotype, ventral view of same.
17. GSV 63726 Topotype, internal mould of ventral valve,x 2.
18. GSV 63712 Topotype, internal mould of ventral valve,
note open delthyrium and well developed apsacline 
ventral interarea, x 2.
19. GSV 63709 Topotype, internal mould of dorsal valve, 
note well developed socket plates flanking subparallel 
dorsal adminicula.
20. GSV 63712 Topotype, internal mould of ventral valve, x 2.
21. GSV 65051 Topotype, internal mould of ventral valve.
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PLATE 31
Figures 1-15 Hedeina bowningensis (Mitchell) from Limestone 
Creek, Bowning, near Yass, New South Wales; Yarwood Siltstone 
Member, Black Bog Shale (tower trilobite bed).
All figures x 1.5 unless otherwise stated.
Figure 1. F29208 Topotype, articulated shelled specimen,
note slight median depression in fold, probably 
caused by flattening of shell, and beaded micro­
ornament on flanks.
2. F29208 Topotype, ventral view of same, note radial 
lamellose micro-ornament.
3. 'F51774 Topotype, internal mould of articulated
specimen; note median depression in posterior 
portion of the dorsal fold, and concentric lamellae.
4. Fp1774 Topotype, ventral view of same, note uniplicate 
sulcus, and wide spaced radial lamellose micro­
ornament .
5. F29450 Holotype, articulated shelled specimen, note/
uniplicate sulcus, and widely spaced radial lamellose 
micro-ornament.
6. F29450 Holotype, ventral view of same showing bedded 
micro-ornament in the sulcus.
median depression in posterior portion of dorsal 
fold.
Figure 7« F29450 Holotype, dorsal view of same showing faint
8. F29450 Holotype, posterior view of same showing 
incurving of ihe umbos.
9. F29450 Holotype, lateral view of same.
10. F27762 Topotype, internal mould of the dorsal valve 
note the tendency for the lateral plications to 
hifurcate near the anterior commissute.
11. F28007 Topotype, articulated shelled speciment.
12. F44625 Topotype, external mould of the dorsal valve 
note bedded micro-ornament formed by intersection 
of radial and concentric lamellae.
13* F29209 Topotype, articulated shelled specimen.
14. F29209 Topotype, ventral view of same.
15« F29209 Topotype, dorsal view of same.
Figures 16—19 Hedeina kilmorensis sp. nov., from loc. Bb23, 
Kilmore Creek, east of Kilmore, Victoria; Units 2-3 Dargile
Formation.
Figure 16. P884 Paratype, internal mould of ventral valve, note 
short thick ventral adminicula and faint impression 
of lateral plications.
17. P884 Paratype, posterior view of same showing high 
apsacline ventral interarea.
18. P883 Holotype, internal mould of dorsal valve, 
note short subparallel dorsal adminicula.
19. P883 Holotype, dorsal view of same showing trigonal 
outline and well developed simple lateral plications.
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Figures 1-4, 6-24 Hysterolites lilydalensis (Chapman)
/
Figures 1-3, 17, 18 from loc. G.1, Hull Road, Lilydale, Victoria; 
Humevale Formation.
Figures 6, 19, 20 from loc, G.13, Hull Road, Mooroolhark,
Victoria; Humevale Formation.
Figures 4, 7-16 from loc. G.2, Wilson’s Quarry, Lilydale, Victoria 
Humevale Formation.
Figures 21, 22 from loc. 668 W, conglomerate beds crossing spur 
between Arthur's and White's Creek, 1 mile 50 chains west of 
Torbreck Heights, Taponga River area, Jamieson-Warburton district, 
Gippsland, Victoria; Norton Gully Sandstone.
Figures 23, 24 from loc. 195, Eildon-Warburton Road, 40 chains 
south of Jamieson turn off, Jamieson district, Gippsland, Victoria 
Norton Gully Sandstone.
All figures x 1,5 unless otherwise stated.
Figure 1. P41774 Hypotype, internal mould of ventral valve, x 2.
2. P41777 Hypotype, internal mould of ventral valve.
3, P41777 Hypotype, posterior view of same showing 
apsacline ventral interarea, open delthyrium and 
short diverging ventral adminicula.
4. P41810 Topotype, internal mould of articulated 
specimen, dorsal view.
Eospirifer eastoni Gill, from loe. G.2, Wilson's Quarry,
Lilydale, Victoria; Humevale Formation.
Figure 5. P44416 Hypotype, internal mould of ventral valve,
/
showing thickened muscle platform flanked hy 's' 
shaped ventral adminicula.
Figures 6-24 Hysterolites lilydalensis (Chapman)
Figure 6. P49093 Hypotype, external mould of dorsal valve; note
concentric lamellose micro-ornament, x 2.
r
7* P42O03 Topotype, internal mould of ventral valve; note
ventral adminicula correspond to second interspace, x 2
8. P41791 Topotype, internal mould of articulated specimen 
ventral view showing longitudinally striated diductor 
muscle platform, x 2.
9. P41792 Topotype, rubber cast of articulated specimen, 
showing well developed teeth and longitudinally striate 
diductor muscle platform in ventral valve, x 2.
10. P42004 Topotype, internal mould of ventral valve,
posterior view showing short thick ventral adminicula 
and "genital pits", x 2.2.
. 11. P42004 Topotype, ventral view of same showing radial
lamellae on crests of lateral plications, x 2.2.
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Figure 12. P42005 Topotype, internal mould of ventral valve 
showing longitudinal striated diductor muscle 
platform x 2.
13. P4-1795 Topo type, internal mould of articulated 
specimen, ventral view; note almost no impression 
of lateral plications.
14. P41789 Topotype, internal mould of dorsal valve.
15* P41802 Topotype, internal mould of dorsal valve, x 2.
16. P41804 Topotype, rubber cast of dorsal valve; note 
concentric lamellose micro-ornament, x 2.
17* P41770 Hypotype, internal mould of dorsal valve, x 1 .3.
18. P41783 Hypotype, internal mould of ventral valve, x 2.
19. P Hypo type, internal mould of dorsal valve; note
faint median groove in fold.
20. P4-97ÍO Hypotype, postero-dorsal view of same showing 
well developed dorsal adminicula.
21. GSV 18188 Hypotype, internal mould of dorsal valve 
showing short dorsal adminicula and cardinal process 
supported by shelf, x 3.
22. GSV 18188 Hypotype, dorsal view of same, x 3­
23. GSV 57841 Hypotype, internal mould of dorsal valve;
note trigonal outline, x 3«
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Figure 24. GSV 57841 Hypotype, posterior view of same showing 
well developed striated cardinal process supported 
"by shelf and flanked hy short dorsal adminicula, x 3-
/
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Bysterolites lilydalensis (Chapman)
Figures 1-26 from loc. G. 2, Wilson's Quarry, Lilydale, Victoria; 
Humevale Formation.
Figure 27 from loc. G.1, Hull Road, Lilydale, Victoria; Humevale 
Formation.
Figures 28-30 from loc. G.13, Hull Road, Mooroolbark, Victoria; 
Humevale Formation.
PLATE 33.
All figures x 1.5 unless otherwise stated.
Figure 1. P12417 Lectotype, internal mould of dorsal valve;
note faint median groove in fold, x 2.
2. P12417 Lectotype, postero-dorsal view of same, showing
- widely divergent socket plates, x 2.
3. P41789 Topotype, rubber cast of dorsal valve, x 2.
4. P41796A Topotype, internal mould of dorsal valve; note 
short subparallel dorsal adminicula.
5. P41796A Topotype, rubber case of same.
6. P41796B Topotype, internal mould of ventral valve; note 
short ventral adminicula and deeply impressed diductor 
muscle platform which is longitudinally striate, x 2.
7¿ P4179&B Topotype, rubber cast of same, x 2.
Figure 8. P41796C Topotype, internal mould of dorsal valve.
9. P41796C Topotype, rubier case of same; note open
notothyrium, widely divergent socket plates and 
narrow dorsal interarea^
10. * P41797 Topotype, internal mould of ventral valve;
note narrow diverging ventral adminicula, x 2.
11. P41805 Topotype, internal mould of ventral valve, 
an immature specimen, x 2.
12. P41810 Topotype, internal mould of articulated 
specimen; note short subparallel dorsal adminicula.
13. P41810 Topotype, ventral view of same showing narrow 
long ventral adminicula.
14» P41811 Topotype, internal mould of articulated
•specimen.
15. P41811 Topotype, rubber cast of same; note short 
dorsal adminicula.
16. P41997 Topotype, internal mould of articulated 
specimen. _
17. P41997 Topotype, postero-dorsal view of same.
18. P41998 Topotype, internal mould of dorsal valve.
19« P41999 Topotype, internal mould of dorsal valve.
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Figure 20. P42000 Topotype, internal mould of dorsal valve; 
note trigonal outline.
21. P42000 Topotype, postero-dorsal view of same, 
showing well developed-cardinal process flanked 
by widely diverging socket plates and supported 
by a shelf.
22. P42007 Topotype, rubber cast of dorsal valve showing 
widely flaring socket plates, x 2.
23. P42007 Topotype, internal mould of dorsal valve of 
same.
24. P42007 Topotype, postero-dorsal view of same showing 
striated cardinal process supported by shelf and 
flanked by flaring socket plates, x 2.
25. P42007 Topotype, dorsal view of Figure 22, showing 
narrow dorsal interarea and open notothyrium.
26. P42006 Topotype, internal mould of dorsal valve.
27. P41772 Hypotype, internal mould of ventral valve, x 2.
28. P49098 Hypotype, internal mould of dorsal valve showing 
striated cardinal process supported by a shelf, and 
flanked by widely divergent socket plates, x 2.
29. P49098 Hypotype, dorsal view of same; note thin faint 
median groove in the posterior region of the fold, x 2.
30. P49098 Hypotype, postero-dorsal view of same, x 2.
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Hysterolites lilydalensis (Chapman)
Figures 1-12, from loc. G.1, Hull Road, Mooroolhark, Victoria; 
Humevale Formation.
Figure 13, from loc. R 54» Parish of Redcastle, Heathcote, 
Victoria; Unit 3 of Mt Ida Formation.
Figures 14-30» from loc. G.2, Wilson's Quarry, Lilydale, Victoria 
Humevale Formation.
Figures 31» 32, from loc. 6, Cave Hill Quarry, Lilydale,
Victoria; Lilydale Limestone Member, Humevale Formation.
All figures x 1.5 unless otherwise stated.
Figure 1. P42043 Hypotype, internal mould of articulated
specimen; note both longitudinal and curved striae 
on the muscle platform, x 2.
2. P42043 Hypotype, dorsal view of same showing faint 
median groove in the fold, x 2.
3. P42043 Hypotype, posterior view of same showing 
striated cardinal process supported by a shelf and
~ flanked by widely divergent socket plates; dorsal
adminicula are masked by subsequent accretion of 
shell layers, x 2.
4. P42043 Hypotype, anterior view of same, x 2.
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Figure 5*
6.
7.
8.
9.
10 .
11 .
12.
13.
14.
15.
16.
17.
P42044 Hypotype,
P42020 Hypotype, 
specimen.
P41777 Hypotype,
P41769 Hypotype,
P41779 Hypotype,
P41776 Hypotype,
P41774 Hypotype,
P42020 Hypotype,
internal mould of
internal mould of
internal mould of
internal mould of
internal mould of
internal mould of
internal mould of
internal mould of
specimen; note that length greatly 
of the shell.
dorsal valve, x 2. 
articulated
ventral valve. x 1 .
dorsal valve, x 2.
dorsal valve.
dorsal valve.
ventral valve, x 2.
articulated 
exceeds width
GSV 47137 Hypotype, internal mould of dorsal valve; 
note subparallel short dorsal adminicula, x 2.
P41795 Topotype, internal mould of articulated 
specimen; note crests of plications bear radial 
striae.
P41799 Topotype, internal mould of dorsal valve.
P41799 Topotype, posterior view of same, showing 
thin subparallel dorsal adminicula.
P41999 Topotype, internal mould of dorsal valve.
Figure 18. P41800 Topotype, internal mould of ventral valve;
note postero-lateral portions of the valve are 
almost smooth.
19. P41801 Topotype, internal'mould of ventral valve; 
note ventral adminicula correspond to first lateral 
plication.
20. P41801 Topotype, ventral view of same.
21. P41801 Topotype, rubber cast of same, showing open 
delthyrium and thin moderately long ventral adminicula.
22. P41802 Topotype, internal mould of dorsal valve, x 2.
23. P41802 Topotype, posterior view of same, x 2.
24. P41804 Topotype, rubber cast of ventral valve showing 
short widely divergent ventral adminicula and faintly 
impressed longitudinally striated diductor muscle 
platform, x 2.
25. P41804 Topotype, internal mould of ventral valve, 
x 1.75.
26. P756 Paralectotype, internal mould of ventral valve; 
note faintly impressed diductor muscle platform, and 
thin divergent ventral adminicula correspond to second 
interspace.
27. P41804 Topotype, internal mould of ventral valve.
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Figure 28. P75& Paralectotype, internal mould of ventral valve,
, ventral view.
29. P41788 Topo type, rubber cast of ventral valve, showing 
short widely divergent ventral adminicula and elongate 
longitudinal striate diductor muscle platform, x 2.
30. P41788 Topotype, internal mould of ventral valve, x 2.
31. P42025 Hypotype, shelled specimen of dorsal valve.
3.2. P42026 Hypo type, shelled specimen of dorsal valve.
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PLATE 35
Cyrtinopsis cooperi Gill I
Figures 1-12, 14» 15» from Yering, between Lilydale and Yarra 
Glen, Victoria; Humevale Formation.
Figures 13, 16, 17 from loc. G.13» Hull Road, Mooroolbark, 
Victoria; Humevale Formation.
All figures x 1.5 unless otherwise stated.
Figure 1. P12257 Hypotype, articulated shelled specimen; note
alate outline, concentric lamellae and wide ventral 
interarea.
2. P12257 Hypotype, lateral view of same showing 
incurvature of umbos and apsacline ventral interarea.
3. P12256 Hypotype, shelled specimen of ventral valve.
4. P886 Hypotype, shelled specimen of ventral valve.
5. P886 Hypotype, ventral view of same; note ventral 
median septum projecting just beneath the shelly 
portion of the sulcus.
6. P12256 Hypotype, shelled specimen of ventral valve, 
posterior view showing suggestion of apical callosity
. in apex of delthyrium.
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Figure 7. 
8.
9.
10.
10.
11.
12.
13.
14.
15.
1 6 . 
17..
P891 Hypotype, shelled specimen of ventral valve, 
groove in midline of sulcus marks position of the 
ventral median septum.
_ . I
P891 Hypotype, posterior view of same; note high
arched ventral interarea and fusing of ventral
median septum with the ventral adminicula to form
p s eudo sp ondylium.
P890 Hypotype, shelled specimen of ventral valve.
P892 Hypotype, shelled specimen of ventral valve; 
note concentric lamellae on flanks of the shell.
P892 Hypotype, shelled specimen of ventral valve; 
note concentric lamellae on flanks of the shell.
P888 Hypotype, shelled articulated specimen.
•P887 Hypotype, shelled specimen of ventral valve.
P49084 Topotype, external mould of ventral valve 
showing marked concentric lamellae.
P887 Hypotype, shelled specimen of ventral valve.
P887 Hypotype, posterior view of same.
P49082 Topotype, external mould of ventral valve.
P49094 Topotype, external mould of ventral valve; 
note capillate micro-ornament on anterior portion of
each concentric lamella.
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PLATE 36
All figures x 1.5 unless otherwise stated.
Cyrtinopsis cooperi Gill from loc. G.13, Hull Road, Mooroolbaxk, 
Victoria; Humevale Formation.
Figure 1. P49079A Topotype, external mould of dorsal valve;
note close packed concentric lamellae adorned with 
capillae at their anterior margin, x 2.
2. P49079B Topotype, internal mould of the dorsal valve; 
note trapezoidal outline; counterpart to P49079A. x 2.
3. P49079B Topotype, posterior view of same, showing 
dorsal cardinalia. x 2.
4. P16809 Topotype, external mould of the ventral 
valve, x 2.
5. P16806 Topotype, internal mould of the dorsal valve.
6. P49080 Topotype, external mould of the ventral valve; 
note extreme development of concentric lamellae at the 
anterior commissure, x 2.
7. P49090 Topotype, external mould of the ventral valve;
note capillate micro-ornament at the anterior edge of 
the concentric lamellae, x 2.
8. P49088 Topotype, internal mould of the ventral valve.
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Figure 9. P49088 Topotype, posterior view of same showing
well developed pseudospondylium and small apical 
callosity in apex of delthyrium.
10. P16805 Topotype, internal mould of ventral valve; note 
median septum portion of pseudospondylium projects 
close to the anterior commissure and small apical 
callosity in apex of delthyrium.
11. P34306 Topotype, internal mould of the dorsal valve, 
showing impression of "bilobed cardinal process supported 
by divergent socket plates.
12. P16804 Topotype, internal mould of dorsal valve; note 
deeply striate bilobed cardinal process.
13. P16807 Topotype, external mould of dorsal valve.
14. P34306 Topotype, dorsal view of dorsal valve, showing 
ill-defined lateral plications.
15. P34305 Topotype, external mould of the dorsal valve.
16. P34307 Topotype, internal mould of ventral valve.
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Figures 1-10 Cyrtinopsis cooperi Gill
Figures 1-3, from Yering, between Lilydale and Yarra Glen, 
Victoria; Humevale Formation.
Figures 4> 5 from loc. G. 100, comer of Williams Road and 
Taylor's Road, Mooroolhark, Victoria; Humevale Formation.
Figure 6, from loc. R 25, Parish of Redcastle, Heathcote, 
Victoria; Unit 3 of the Mt Ida Formation.
Figures 7-10, from loc. G.13, Hull Road, Mooroolhark, Victoria; 
Humevale Formation.
PLATE 37
All figures x 1.5 unless otherwise stated.
Figure 1. P886 Hypotype, shelled specimen of the ventral
valve, x 2.
2. P886 Hypo type, lateral view of same showing h ig h . 
apsacline ventral interarea, x 2.
3. P886 Hypotype, anterior view of same, note capillate 
micro-ornament on anterior edge of concentric 
lamellae. x 2.
4. P49401 Hypotype, internal mould of ventral valve 
showing well developed pseudospondylium. x 2.
5. P49401 Hypotype, anterior view of same, note ventral 
median septum almost extends to the anterior 
commissure, x 2.
7,
8.
9.
10.
Figure 6. P49526 Hypotype, external mould of dorsal valve; 
note four lateral plications on flanks of the valve.
P49091 Topotype, external mould of ventral valve, x 2.
P49083 Topotype, external mould of ventral valve, x 2.
P49092 Topotype, external mould of dorsal valve, x 2.
P49095 Topotype, external mould of dorsal valve, x 2.
Figures 11-18 Cyrtina yarraensis sp. nov.
Figures 11-17, from loc. G.100, Corner Williams Road and Taylor's 
Road, Mooroolhark, Victoria; Humevale Formation.
Figure 18, from loc. G.4, Flowerfield Quarry (Section XII,
Parish of Yering, north of Lilydale, Victoria; Humevale 
Formation.
Figure 11. P49386 Paratype, internal mould of ventral valve;
note faint plications on the flanks of the shell, x 5»
12. P49386 Paratype, posterior view of same, x 5.
13. P49387A Paratype, internal mould of ventral valve, x 5.
14. P493&6 Paratype, posterior view of internal mould of 
ventral valve, showing high orthocline ventral inter­
area and convex pseudodeltidium. x 5«
15. P49387B Paratype, counterpart to P49387A, showing 
high orthocline ventral interarea and pseudodeltidium.
x 5.
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Figure 16. P49392 Paratype, internal mould of ventral valve 
showing lateral plications, x 5.
17. P49394 Paratype, external mould of ventral valve, x 6.
18. P49396 Paratype, external mould of dorsal valve, x 6.
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Figures 1-30 Vannuspirifer sweeti gen. et sp. nov. from loc. G.4j 
Flowerfield Quarry (Section XII, Parish of Yering), north of
All figures x 1.5 unless otherwise stated.
Lilydale, Victoria; Humevale Formation.
Figure 1. P44452 Paratype, internal mould of ventral valve, note 
large well rounded lateral plications, diductor muscle 
platform, and angular cardinal extremities, x 2.
2. P44453 Paratype, external mould of dorsal valve, note 
concentric lamellose micro-ornament, x 2.
3. P44462 Paratype, internal mould of dorsal valve, x 2.
4. P44463 Paratype, external mould of dorsal valve, x 2.
5. P44464 Paratype, external mould of ventral valve, x 2.
6. P444-63 Paratype, external mould of dorsal valve; note 
concentric lamellose micro-ornament, x 2.
7. P44467 Paratype, internal mould of ventral valve; note 
short divergent ventral adminicula, x 2.
8. P44468 Holotype, internal mould of ventral valve;
note angular cardinal extremities, strong lateral 
plications, and longitudinally striate diductor 
muscle platform, x 2.
9. P44468 Holotype, posterior view of same showing widely
divergent ventral adminicula, x 2.
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Figure 10. 
11. 
12 .
13*.
14.
P44482 Paratype, internal mould of ventral valve, x 2.
P44488 Paratype, internal mould of ventral valve; note 
strong simple lateral plications, x 2.
P44490 Paratype, internal mould of ventral valve, x 2.
P44491 Paratype, internal mould of dorsal valve, note 
short parallel dorsal adminicula, x 2.
P44472 Paratype, external mould of dorsal valve, x 2.
15. P44495 Paratype, external mould of ventral valve, 
note concentric lamellose micro-ornament, x 2.
16. P44498 Paratype, external mould of dorsal valve, 
note concentric lamellae restricted anteriorly, x 2.
17. P44509 Paratype, internal mould of dorsal valve, x 2.
18. P44510 Paratype, internal mould of dorsal valve, x 2.
19. P44512 Paratype, external mould of dorsal valve, note
frilly concentric lamellae developed anteriorly, x 2.
20. P46539 Paratype, external mould of ventral valve, x 2.
21. P46542 Paratype, internal mould of dorsal valve; note
well developed dorsal cardinalia. x 2.
22. P46553 Paratype, external mould of dorsal valve; note 
• well developed frilly concentric lamellae, x 2.
23. P46557 Paratype, external mould of ventral valve; 
note angular cardinal extremities, x 2.
showing short subparallel dorsal adminicula, x 2.
Figure 24. P46567 Paratype, internal mould of dorsal valve,
25. P46567 Paratype, dorsal view of same, x 2.
26. P46584 Paratype, external mould of dorsal valve, x 2.
27. P46587 Paratype, internal mould of dorsal valve, x 2.
28. P46598 Paratype, internal mould of ventral valve;
note ventral adminicula corresponds to second 
interspace on flanks of the valve, x 2.
29. P4&599 Paratype, internal mould of ventral valve, x 2.
30. P466OO Paratype, internal mould of dorsal valve, x 2.
Vannuspirifer acutiplicata gen. et. sp. nov.
Figures 31-34» from loc. G.4» Flowerfield Quarry, Section XII, 
Parish of Yering, Coldstream, Victoria; Humevale Formation.
Figures 35-37» from loc. G.3» Hughes Quarry (north of Lilydale), 
Lilydale, Victoria; Humevale Formation.
Figures 38» 39» from loc. G.20, Ruddocks Quarry, Lilydale, 
Victoria; Humevale Formation.
Figure 31» P444&1 Holotype, internal mould of dorsal valve;
note high simple angular lateral plications, x 2.
32. P44461 Holotype, postero-dorsal view of same showing
short stout median septum, supporting the cardinal
process, x 2.
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34* P4449& Paratype, external mould of dorsal valve, note 
that flanks of the valve bear 6 simple plications; 
and the well developed concentric lamellae, x 2.
Figure 33« P44475 Paratype, internal mould of dorsal valve, x 2.
35« P49238 Paratype, internal mould of ventral valve,
note that the ventral adminicula are short, correspond 
to first interspace and the thin ventral myophragm 
in the posterior portion of the sulcus, x 2.
36. P49238 Paratype, anterior view of same; note that
lateral flanks of the valve bear six simple plicat­
ions . x 2.
37» P49239 Paratype, internal mould of ventral valve;
note fine median myophragm in the posterior portion 
of the sulcus * x 2.
38. P49716 Paratype, external mould of ventral valve.
39« P49271 Paratype, external mould of ventral valve, x 2.
Amphistrophia lyelli (Gill) from Lyell Highway, 100 yards east 
of 12 mile signpost, Queenstown, Tasmania; Florence Quartzite.
Figure 40. P14559 Lectotype, internal mould of ventral valve;
note elongate muscle scars, x 2.
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? Eurekaspirifer sp. from Yering, between Lilydale and Yarra 
Glen, Victoria; Humevale Formation.
P757 Hypotype.
Figure enlarged x 8 to show fan-shaped radial striae converging 
onto the crests of the lateral plications. A heading effect is 
provided where faint concentric lamellae intersect the radial
striae.
PLATE 39
PLATE 40
All figures x 1.5 unless otherwise stated.
Selwynia dupliplicata gen. et. sp. nov.
Figures 1-7, from loc. G.30, South Warrandyte Quarry, Warrandyte, 
Victoria; Warrandyte Conglomerate Member, Anderson Creek Format­
ion.
Figures 8-17, from loc.
Figure 1. P466I3 Paratype, internal mould of dorsal valve;
note marked dupliplicate fold and lateral flanks 
bearing six simple rounded plications, x 2.
2. P466I4 Paratype, internal mould of dorsal valve, x 2.
3. • P46615 Paratype, internal mould of the dorsal valve.
x 2.
4. P46616 Paratype, external mould of the dorsal valve, 
x 2.
5. P46617 Paratype, internal mould of the dorsal valve,
x 2. .
6. P49241A Holotype, internal mould of the dorsal valve, 
t note short median septum supporting bilobed striate
cardinal process, x 2.
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Figure 7.
8.
9.
10.
11.
12.
13.
14.
15.
1 6 .
P49241B Holotype, external mould of dorsal valve; 
note strong median plication in fold; surface bears 
numerous concentric lamellae; counterpart to P49241A. 
x 2.
P49242 Paratype, internal mould of ventral valve, 
note short ventral adminicula, and two strong simple 
plications in the sulcus.
P49243 Paratype, internal mould of ventral valve, x 2.
P49244 Paratype, external mould of ventral valve, x 2.
P49247A Paratype, rubber cast of ventral valve.
P49245B. x 2.
P49247B Paratype, external mould of ventral valve, x 2.
P49246A Paratype, internal mould of dorsal valve, x 2.
P49246B Paratype, rubber cast of ventral valve, 
counterpart to P4924&A. x 2.
P49245 Paratype, internal mould of ventral valve, 
note ventral adminicula are short and thin, and 
correspond to first interspace, x 2.
P4924^ Paratype, internal mould of dorsal valve, x 2.
17. P49249 Paratype, internal mould of dorsal valve, x 2.
Howellella nucula waverleyensis s.sp.nov.
Figures 18-27, from loc. G.20, Ruddock’s Quarry, Lilydale,
Victoria; Humevale Formation.
Figures 28-38, from loc. G.151, Ferntree Gully Sewer Waverley, 
Victoria; Humevale Formation.
Figure 18. P49252 Paratype, internal mould of dorsal valve; note 
concentric lamellae, rounded cardinal extremities and 
increase in sharpness of plications anteriorly, x 2.
19» P49253 Paratype, internal mould of ventral valve; note
thin divergent ventral adminicula. x 2.
20. P49252 Paratype, internal mould of dorsal valve, x 2.
21. P49253 Paratype, internal mould of ventral valve; note
faint median myophragm. x 2.
22. P49277 Paratype, internal mould of dorsal valve; thin 
median groove in fold posteriorly and short subparallel 
dorsal adminicula. x 2.
23. P49278 Paratype, internal mould of dorsal valve, x 2.
24. P49279 Paratype, internal mould of ventral valve; note
thin, slightly curved ventral adminicula.. x 2.
25. P49279 Paratype, posterior view of same showing apsacline 
ventral interarea and open delthyrium. x 2.
2 6 . P49282 Paratype, internal mould of dorsal valve, x 2.
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Figure 27. P49283 Paratype, internal mould of dorsal valve, x 2.
28. P44416 Paratype, internal mould of ventral valve; note
relatively large striated muscle area, and wide diverg­
ent ventral adminicula, x 2.
29. P44417 Paratype, internal mould of ventral valve; note 
"genital" pits on posterior portion of flanks, x 2.
30. P44417 Paratype, ventral view of same, note tendency 
for the ventral adminicula to curve anteriorly, x 2.
31. P44428 Paratype, internal mould of dorsal valve, note 
fine median groove in fold, x 2.
32. P44430 Paratype, internal mould of dorsal valve, x 2.
33. P44419 Paratype, internal mould of ventral valve; note
deeply striate muscle scars, x 2.
34. P44421 Paratype, internal mould of ventral valve; note 
flanks are almost smooth, x 2.
35. P4444if Paratype, rubber cast of dorsal valve, x 2.
36. P44432A Holotype, rubber cast of dorsal valve; note 
plications develop anteriorly, x 2.
37. P44432B Holotype, internal mould of dorsal valve; note 
thin median groove in fold; counterpart to P44432A. x 2.
. 38. P44432B Holotype, posterior view of same; note sub­
parallel dorsal adminicula, flanking striate cardinal
process, x 2.
? Eurekaspirifer sp. from Yering, between Yarra Glen and Lilydale 
Victoria; Humevale Formation, x 2.
Figure 39. P757 Hypotype, shelled specimen of ventral valve; note 
open delthyrium and apsacline ventral interarea.
40. P757 Hypotype, posterior view of same.
41. P757 Hypotype, ventral view of same, showing striate
micro-ornament.
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All figures x 2 unless otherwise stated.
Hysterolites lilydalensis (Chapman)
Figures 1, 2 from loc. G.2, Wilson's Quarry, Lilydale, Victoria; 
Humevale Formation.
Figures 3-5 from loc. 47, Tyers Quarry, Tyers, Parish of Boola,
t
Gippsland, Victoria; Boola Formation.
Figure 6, from loc. 608, 70 chains southeast of junction of 
Jerusalem and Barnwell's Creek, Jamieson, Victoria; Norton 
Gully Sandstone.
Figures 7> 8, from loc. 195» intersection of Warburton Road and 
White's Creek, Eildon-Jamieson district (Taggerty 1:63 3^0 
military map); Norton Gully Sandstone.
Figure 1. P49766 Hypotype, internal mould of dorsal valve; note
thin median groove in posterior half of the fold.
2. P49766 Hypo type, posterior view of same showing short 
- parallel dorsal adminicula and shelf projecting the
striate cardinal process into the notollyrium.
3. P49765A Hypotype, internal mould of dorsal valve.
4. P49765B Hypotype, external mould of dorsal valve; note
concentric lamellose micro-ornament; counterpart of
P49765A.
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Figure 5* P49765AHypotype, internal mould of dorsal valve.
6. GSV 18224 Hypotype, internal mould of dorsal valve.
7- GSV 55279 Hypotype, internal mould of dorsal valve.
8. GSV 55273 Hypotype, external mould of dorsal valve.
Howellella secans sp. nov. from loc. G. 1, Hull Road, Mooroolbark, 
Victoria; Humevale Formation.
Figure 9. P49561 Paratype,. internal mould of ventral valve; note 
thin myophragm in posterior portion of the sulcus.
10. P49561 Paratype, posterior view of same showing 
apsacline interarea and open delthyrium.
1 1 . P49562 Paratype, internal mould of ventral valve. x 1.
Petraster smithi Withers and Keble
Figures 12, 16 from Melbourne Underground Rail Loop, corner of 
Spring St and Wellington Parade, Melbourne, Victoria; Units 2-5 
Dargile Formation.
Figure 12. P49191 Hypotype, aboral view; note starfish is 
embedded in fine grained sandstone with disarticulated 
brachiopod valves.
16. P61764 Hypotype, aboral. view, x 1.
13. P49767 Crinoid indet.
Salteraster biradialis Withers and Keble, from loc. F.31, 
Kilmore East, Victoria; Units 2-3, Dargile Formation.
Figure 14. P49768 Hypotype, aboral view.
15. P49769 Hypotype, aboral view.
Caractacaster yarraensis Withers and Keble, from loc. F.31, 
Kilmore East, Victoria; Units 2-3, Dargile Formation.
Figure 16. P49770 Hypotype, aboral view; note specimen is
preserved in coarse grained sandstone.
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FOSSIL LOCALITIES
(A) Kinglake District
Loc. A4: Joyces Creek, Kinglake West. Coords. 262753
Kinglake 1:50 000 Military Map. Humevale Formation 
.janaea Zone.
Loc. A14: Joyces Creek, Kinglake West. Coords. 261774
Kinglake 1:50 000 Military Map. Humevale Formation 
australis Zone.
Loc. A17: Road Cutting Upper Plenty. Coords. 105800
Kinglake 1:50 000 Military Map. Humevale Formation 
plentiensis Zone.
Loc. A20: Road Cutting, Upper Plenty. Coords. O9676O
Kinglake 1:50 000 Military Map. Hedeina Band, 
Humevale Formation; plentiensis Zone.
Loc. A42: Road Cutting, Kinglake. Coords. 366751 Kinglake 
1:50 000 Military Map. Dargile Formation;
Aegiria thomasi Zone.
Loc. A82: Road Cutting, 5 km SW of Yea. Coords. 376064 
Yea 1:50 000 Military Map. Humevale Formation;
? Monograptus thomasi Zone.
Loc. A85: Hillside just south of A82, Flowerdale Sandstone
Loc.
Loc.
Loc.
Loc.
Loc.
Loc.
Member; loyolensis Zone.
B12: Running Creek, Kinglake West. Coords. 255710
Yan Yean 1:63 360 Military Map. Humevale Formation 
plentiensis Zone.
B13: Running Creek, Kinglake West. Coords. 256712
Yan Yean 1:63 360 Military Map. Humevale Formation 
plentiensis Zone.
B18: Broadhurst*s Creek, Kilmore. Coords. 227663
Kilmore 1:50 000 Military Map. Dargile Formation; 
Aegiria thomasi Zone.
Bb19: Tributary of Dry Creek, Kilmore. Coords. 204722 
Kilmore 1:50 000 Military Map. Dargile Formation; 
Aegiria thomasi Zone.
Bb20: Kilmore Creek, Kilmore. Coords. 172752
Kilmore 1:50 000 Military Map. Dargile Formation; 
Aegiria thomasi Zone.
Bb22: Kilmore Creek, Kilmore. Coords. 189697 Kilmore 
1:50 000 Military Map. Dargile Formation;
Aegiria thomasi Zone.
Loc.
Loc.
Loc.
Loc.
Loc.
Loc.
Loc.
092661 Kilmore 1:50 000 Military Map. "Chi 
Formation; pre Aegiria thomasi Zone.
D140: Cutting west of Yan Yean Reservoir. Coords. 133678
Yan Yean 1:63 360 Military Map. Dargile Formation; 
Aegiria thomasi Zone.
D143: Cutting north of Whittlesea. Coords. 141737 Yan Yean
1:63 360 Military Map. Dargile Formation; Aegiria 
thomasi Zone.
E3: Cutting 1.5 km east of Watson Creek Road and Panton
Hill Road Junction, Christmas Hills. Coords. 289548 
Yan Yean 1:63 360 Military Map. Dargile Formation; 
nilssoni Zone.
E6: Cutting, One Tree Hill Road, One Tree Hill. Coords.
329576 Yan Yean 1:63 360 Military Map. Dargile 
Formation; scanicus Zone.
E7: Road Cutting, St Andrews. Coords. 325659 Yan Yean
1:63 360 Military Map. Dargile Formation; scanicus 
Zone.
E8: Road Cutting, St Andrews. Coords. 333669 Yan Yean
1:63 36O Military Map. Dargile Formation; scanicus
Bb25: Tributary of Boyd Creek, Springfield. Coords.
Zone.
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Loc. E9: Road Cutting, Cottlefs Bridge Road, Cottle*s Bridge. 
Coords. 242618 Yan Yean 1:63 ^60 Military Map. 
Anderson Creek Formation; testis Zone.
Loc. E10: Strath Creek, 6 km S of Strath Creek. Coords. 
233004 Kinglake 1:50 000 Military Map. Humevale 
Formation; post scanicus Zone.
Loc. E5 6: Road Cutting, NE of Flowerdale. Coords. 3849$9 
Glenbum 1:50 000 Military Map. Humevale Formation; 
post scanicus Zone.
Loc. P1: Road Cutting, Seymour-Mangalore Road, Seymour. 
Coords. 359034 Tallarook 1:50 000 Military Map. 
Wilson Creek Shale; Monograptus thomasi Zone.
Loc. F2: Road Cutting, Seymour-Mangalore Road, Seymour. 
Coords. 357027 Tallarook 1:50 000 Military Map. 
Wilson Creek Shale; Monograptus thomasi Zone.
Loc. F3: Road Cutting, 4 km E of Seymour. Coords. 3^5005 
Tallarook 1:50-000 Military Map. Wilson Creek Shale; 
Monograptus thomasi Zone.
Loc. F5: Road Cutting, Yea-Seymour Road, Seymour. Coords. 
390960 Tallarook 1:50 000 Military Map. Wilson Creek 
Shale; Monograptus thomasi Zone.
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Loc. F6:
Loc. F7:
Loc. F8:
Loc. F9:
Loc. F10:
Loc. F31: 
(= Bb2 3 )
Loc. F44:
Road Cutting, Trawool. Coords. 403947 Tallarook 
1:50 000 Military Map. Killingworth Formation; 
Monograptus thomasi Zone.
Railway Cutting, Seymour. Coords. 354021 Tallarook 
1:50 000 Military Map. Flowerdale Sandstone Member, 
Killingworth Formation; Monograptus thomasi Zone.
Hillside exposure, *Kedore*, Seymour. Coords. 293301 
Yea 1:50 000 Military Map, Flowerdale Sandstone Member, 
Killingworth Formation; ,Monograptus thomasi Zone.
Road Cutting, Seymour. Coords. 353993 Tallarook 
1:50 000 Military Map. Flowerdale Sandstone Member, 
Killingworth Formation; Monograptus thomasi Zone.
Brucefs Creek, Upper Plenty. Coords. 109790 Kinglake 
1: 50 000Military Map. Unit 4> Dargile Formation; 
Aegiria thomasi Zone.
Road Cutting S of Bald Hills and east of Kilmore. 
Coords. 033008 Kinglake 1:50 000 Military Map.
Dargile Formation; Aegiria thomasi Zone.
Road Cutting, Mills Range Road, Upper Plenty. Coords. 
113871 Kinglake 1:50 000 Military Map. Humevale 
Formation; .janaea Zone.
Loc.
Loc.
Loc.
Loc.
Loc.
Loc.
Loc.
1:50 000 Military Map. Largile Formation; Aegiria 
thomasi Zone.
F72: Creek, 3 ^  ^ of Whittlesea. Coords. 105726 Yan Yean
1:63 360 Military Map. Dargile Formation; Aegiria 
thomasi Zone.
F86: Hillside exposure, Eden Park, Whittlesea. Coords.
082729 Yan Yean 1:65 5^0 Military Map. Mt Phillipa 
Member, Humevale Formation; plentiensis Zone.
F89: Road Cutting, Cemetery Lane, Eden Park, W of Whittlesea
Coords. 077721 Yan Yean 1 :63 360 Military Map. Mt 
Phillipa Member, Humevale Formation; plentiensis Zone.
F95: Road Cutting, Woodstock Road, W of Whittlesea. Coords.
058742 Yan Yean 1:65 56O Military Map. Humevale 
Formation; plentiensis Zone.
F100: Road Cutting, Killingworth Road, HE of Yea. Coords.
485157 Yea 1:50 000 Military Map. Wilson Creek Shale; 
acuaria Zone.
F101: Road Cutting, Killingworth Road, N of Yea. Coords.
F48: Road Cutting, Upper Plenty. Coords. 086876 Kinglake
425142 Yea 1:50 000 Military Map. Rice's Hill Sand- <
stone Member, Humevale Formation; plentiensis Zone. •
412144 Yea 1:50 000 Military Map. Unnamed Sandstone 
Member, Yea Formation; ? pre plentiensis Zone.
Loc. F105: Road Cutting, Yea-Tallarook Road, 5 km W  of Yea.
Coords. 54104 Yea 1:50 000 Military Map. Humevale 
Formation; ,.
Loc. F102: Road Cutting, Killingworth Road, N of Yea. Coords.
Loc. F104: Road Cutting, Killingworth Road, N of Yea. Coords.
440150 Yea 1:50 000 Military Map. Flowerdale Sandstone 
Member, Killingworth Formation; loyolensis Zone.
Loc. F108: Road Cutting, Cemetry Lane, Eden Park, W of
V/hittlesea. Coords. 097718 Yan Yean 1:65 560 
Military Map. Dargile Formation; Aegiria thomasi 
Zone.
Loc. F110: Hillside exposure, 5 km HE of Strath Creek. Coords.
443796 Tallarook 1:50 000 Military Map. Broadford 
Conglomerate Member, Killingworth Formation; loyolensis 
Zone.
Loc. F148: Road Cutting, Upper Plenty. Coords. 074845 Kinglake 
1:50 000 Military Map. Dargile Formation; Aegiria 
thomasi Zone.
Loc. G26:
Loc.
Loc.
Loc.
Loc.
Loc.
KQi<J J x
105899 Kinglake 1:50 000 Military Map. Clonbinane 
Sandstone Member, Humevale Formation; plentiensis 
Zone.
G39: Road Cutting, Heathcote Junction. Coords. 044887
Kinglake 1:50 000 Military Map. Largile Formation; 
Aegiria thomasi Zone.
H1: Road Cutting, Highlands Road, 10 km N of Yea.
Coords. 396208 Yea 1:50 000 Military Map. Yea 
Formation; plentiensis (post scanicus) Zone.
H4: Road Cutting, Limestone Road, 2 km SW of Yea. Coords.
466088 Yea 1:50 000 Military Map. Yea Formation; 
plentiensis (post scanicus) Zone.
H39: Creek S of Bald Hills, E of Kilmore. Coords. 051002
Kinglake 1:50 000 Military Map. Largile Formation; 
Aegiria thomasi Zone.
J3: Road Cutting, Wallan Road, Upper Plenty. Coords.
Road Cutting, Dry Creek Road, Kinglake. Coords.
058727 Yan Yean 1:63 36O Military Map. Humevale
Formation; plentiensis Zone.
Loc.
Loc.
Loc,
Loc.
Loc.
Loc.
Loc.
082843 Kinglake 1:50 000 Military Map. Hedelna Band, 
Humevale Formation; plentiensis Zone.
36: Road Cutting, Glenburnie Road, Eden Park, Uhittlesea.
Coords. 093764 Kinglake 1:50 000 Military Map.
Hedeina Band, Humevale Formation; plentiensis Zone.
K : Road Cutting, Kinglake-Whittlesea Road, Kinglake.
Coords. 222767 Kinglake 1:50 000 Military Map. 
Humevale Formation; .janaea Zone.
M17: Road Cutting, ”The Bump", E of Heathcote 3unction.
Coords. 108894 Kinglake 1:50 000 Military Map. 
Humevale Formation; plentiensis Zone.
M34: Hillside exposure, Upper Plenty. Coords. 083790
Kinglake 1:50 000 Military Map. Humevale Formation; 
plentiensis Zone. •
M35: Creek, Upper Plenty. Coords. 080839 Kinglake
1:50 000 Military Map. Hedeina Band, Humevale 
Formation; plentiensis Zone. -
M36: Creek, Upper Plenty. Coords. 084849 Kinglake
1:50 000 Military Map. Hedeina Band, Humevale
3 4 :  Road C u t t i n g ,  Malian Road, Upper P l e n t y .  Coords.
Formation; plentiensis Zone.
Loc.
Loc.
Loc.
Loc.
Loc.
Loc.
Coords. 670722 Yan Yean 1:63 360 Military Map.
Hedeina Band, Humevale Formation.
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M100: Road C u t t i n g ,  Cemetry Lane, Eden Park,  W h i t t l p s e a .
M105: Creek, Upper Plenty. Coords. 095762 Kinglake 
1:50 000 Military Map. Humevale Formation; 
plentiensis Zone.
M120: Humevale Quarry, Humevale. Coords. 180740 Yan Yean 
1:63 360 Military Map. Humevale Formation; 
plentiensis Zone.
M150: Adit, Comet Creek Mine, Comet Creek, Clonbinane.
Coords. 155928 Kinglake 1:50 000 Military Map. 
Clonbinane Sandstone Member, Humevale Formation; 
plentiensis Zone.
N : Road Cutting, liihittlesea-Kinglake Rd, Kinglake.
Coords. 241761 Kinglake 1:50 000 Military Map.
Humevale Formation; .janaea Zone.
N5: Stony Creek, Coulson's Crossing, Clonbinane. Coords.
089042 Kinglake 1 : 5 0  000 M i l i t a r y  Map. Clonbinane
Sandstone Member, Humevale Formation; p l e n t i e n s i s  Zone.
Loc.
Loc.
Loc.
Loc.
Loc.
Loc.
Loc.
59
125977 Kinglaka 1:50 000 Military Map. Clonbinane 
Sandstona Member, Humevale Formation; plentiensis Zone.
N104: Creek, 5 km N of Clonbinane. Coords. 115003 Kinglake
1 :50 000 Military Map. Humevale Formation; plentiensis 
Zone.
P98: Road Cutting 6.5 km E of Clonbinane. Coords. 187958
Kinglake 1:50 000 Military Map. Humevale Formation; 
janaea Zone.
T10: Road Cutting, Killingworth Road, N of Yea. Coords.
441151 Yea 1:50 000 Military Map. Wilson Creek Shale; 
Monoqraptus thomasi Zone.
T95: Mathiesons Creek, Kinglake West. Coords. 294838
- Glenburn 1:50 000 Military Map. Humevale Formation; 
australis Zone.
T96: Hillside exposure, Limestone, 6 km SW of Yea. Coords.
. 489050 Glenburn 1 :50 000 Military Map. Unnamed Sand­
stone Member, Yea Formation; pre-plentiensis Zone.
T97: Hillside exposure, Limestone, 7 km SW of Yea. Coords.
495043 Glenburn 1:50 000 Military Map. Unnamed Sand­
stone Member, Yea Formation; pre-plentiensis Zone.
I\I94: Road c u t t i n g ,  Spur Road, Clonbinana.  Coords.
Loc.
Loc.
Loc.
Loc.
Loc.
Loc.
503036 Glenburn 1:50 000 Military Map. Unnamed 
Sandstone Member, Yea Formation; pre-plentiensis Zone.
T99: Hillside exposure, Dunn’s Hill, 12 km S of Yea.
Coords. 473997 Glenburn 1:50 000 Military Map.
Rice’s Hill Sandstone Member, Humevale Formation; 
plentiensis Zone.
T100: Hillside exposure, N of Middle Station Creek, Glenburn. 
Coords. 397926 Glenburn 1:50 000 Military Map. 
Flouerdale Sandstone Member, Killinguorth Formation; 
loyolensis Zone.
T101: Hillside exposure, N of Middle Station Creek, Glenburn. 
Coords. 400920 Glenburn 1:50 000 Military Map. 
Flouerdale Sandstone Member, Killinguorth Formation; 
loyolensis Zone.
T102: Hillside exposure, l\l of Middle Station Creek, Glenburn. 
Coords. 415906 Glenburn 1:50 000 Military Map. 
'Flouerdale Sandstone Member, Killinguorth Formation; 
loyolensis Zone.
T103: Hillside exposure, Id of Woolshed Creek, Glenburn. 
Coords. 443896 Glenburn 1:50 000 Military Map. 
Flouerdale Sandstone Member, Killinguorth Formation; 
loyolensis Zone.
T98:  Road C u t t i n g ,  Limestone,  8 km Sid of  Yea. Coords.
Loc.  T 1 0 4 :  H i l l s i d e  e xp osure,  C l a r k e ’ s H i l l ,  Yea. Coords.
Loc. T105:
Loc. T106 
(= W78)
Loc. UI1:
Loc. W2:
Loc. W3:
Loc.  W5:
405008 Glenburn 1:50 000 Military Map. Flouerdale 
Sandstone Member, Killinguorth Formation; loyolensis 
Zone.
Road Cutting, O ’Connor's Flat, Limestone. Coords. 
490024 Glenburn 1:50 000 Military Map. Rice’s Hill 
Sandstone Member, Humevale Formation; loyolensis Zone.
Road Cutting, The Bald Hills, Glenburn. Coords.
510867 Glenburn 1:50 000 Military Map. Humevale 
Formation; plentiensis Zone.
Quarry, Kinglake West. Coords. 248753 Kinglake 
1:50 000 Military Map. Humevale Formation; .janaea 
Zone.
Quarry, Kinglake West. Coords. 268772 Kinglake 
1:50 000 Military Map. Humevale Formation; australis 
Zone. .
Middendorp’s Quarry, Kinglake West. Coords. 268783 
Kinglake 1:50 000 Military Map. Humevale Formation; 
australis Zone.
Quarries S of Tommy's Hut, Kinglake West. Coords. 
261776 Kinglake 1:50 000 Military Map. Humevale 
Formation; australis Zone.
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Loc.
Loc.
Loc,
Loc,
Loc,
Loc.
Loc.
Kinglake 1:50 000 Military Map. ? Flouerdale 
Sandstone Member, Killinguorth Formation; australis 
Zone.
W8: Hillside exposure, Kinglake West. Coords. 248759
Kinglake 1:50 000 Military Map. Humevale Formation; 
.janaea/australis Zone.
W9: 0oyce*s Creek, Kinglake West. Coords, 260767
Kinglake 1:50 000 Military Map. Humevale Formation; 
australis Zone.
W10: Running Creek, Kinglake West. Coords. 262763
Kinglake 1:50 000 Military Map. Humevale Formation; 
janaea Zone.
W11: Burton1s Quarry, Kinglake West. Coords. 287783
Kinglake 1:50 000 Military Map. Humevale Formation; 
.janaea/australis Zone. •
W12: Mason's Falls, Kinglake West. Coords. 27255 Kinglake
1:50 000 Military Map. Humevale Formation; janaea 
Zone. .
U13: Running Creek, Kinglake West. Coords. 275758 Kinglake
1:50 000 Military Map. Humevale Formation; janaea
W7 :  C o l l i n s  Quarry,  Kinglake West. Coords. 2 5 4 7 9 9
Zone
Loc.
Loc.
Loc.
Loc.
Loc.
Loc.
Loc.
272764 Kinglake 1 :50 000 Military Map. Humevale 
Formation; australis Zone.
W16:- Mason’s Creek, Kinglake West. Coords. 282762
Kinglake 1:50 000 Military Map. Humev/ale Formation; 
janaea Zone.
W17: Spillway, Toorourrong Reservoir, Whittlesea. Coords.
178777 Kinglake 1:50 000 Military Map. Humevale 
Formation; .janaea Zone. -
W20: E of Bald Spur, Kinglake. Coords. 343706 Van Yean
1:63 360 Military Map. Dargile Formation; Aeqiria 
thomasi Zone.
W21: Diamond Creek, Kinglake. Coords. 347687 Yan Yean
1:63 360 Military Map. Dargile Formation; Aeqiria 
thomasi Zone.
W31: One Tree Hill, l\I of Xmas Hills. Coords, between
330578 and 334588 Yan Yean 1:63 360 Military Map. 
Dargile Formation; Aeqiria thomasi Zone.
W35: Tributary of Island Creek, Kinglake. Coords. 353735
Yan Yean 1:63 360 Military Map. Dargile Formation; 
Aeqiria thomasi Zone.
W14: Branch of Running Creek,  Ki ng la ke West. Coords.
Loc. W36: Tributary of Arthur's Creek, Kinglake. Coords, 
between 290744 and 296734 Yan Yean 1:63 360 Military 
Map. Dargile Formation; Aeqiria thomasi Zone.
Loc. W37: Tributary of Arthur's Creek, Kinglake. Coords. 
294744 Yan Yean 1:63 360 Military Map. Humevale 
Formation; plentiensis Zone.
Loc. U38: Tributary of Arthur's Creek, Kinglake. Coords. 
300743 Yan Yean 1:63 360 Military Map. Humevale 
Formation; plentiensis Zone.
Loc. W40: Road Cutting on Whittlesea-Kinglake Road, Whittlesea. 
Coords. 197761 Kinglake 1:50 000 Military Map. 
Humevale Formation; .ianaea Zone. •
Loc. W4 1 : Road Cutting, Whittlesea-Kinglake Road, Whittlesea.
Coords. 211763 Kinglake 1:50 000 Military Map.
A
Humevale Formation; janaea Zone.
Loc. LI47: Houatt's Lookout, Kinglake West Road, Kinglake. 
Coords. 216732 Yan Yean 1:63 360 Military Map. 
Humevale Formation: ianaea Zone. .
Loc. W48: Road Cutting, Sherwin Ranges. Coords. 176732 
Yan Yean 1:63 360 Military Map. Mount Phillipa 
Sandstone Member- Humevale Formation; plentiensis Zone.
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Loc.
Loc.
Loc.
Loc.
Loc.
Loc.
Yan Yean 1:63 360 Military Map. Mount Phillipa 
Sandstone Member, Humevale Formation; plentiensis 
Zone.
U50: Road Cutting, bi of Arthur’s Creek. Coords 222662
Yan Yean 1:63 360 Military Map. Dargile Formation; 
Aeqiria australis Zone.
Iii53: Road Cutting, 2 km S of Kinglake. Coords 359686
Yan Yean 1:63 360 Military Map. Dargile Formation; 
Aeqiria thomasi Zone. . •
U54: Road Cutting, li/hittlesea . Coords. 158728 Yan
Yean 1:63 360 Military Map. Dargile Formation; 
Aeqiria australis Zone.
li/57: Road Cutting, Sheruin Ranges. Coords. 186726 Yan
Yean 1:63 360 Military Map. Mount Phillipa Member, 
Humevale Formation.
U58: Near Toorourrong Reservoir, Uhittlesea. ? Coords.
175788 Kinglake 1:50 000 Military Map. Humevale 
Formation; janaea Zone.
bJ49: Road C u t t i n g ,  Sheruin Ranges.  Coords.  1 9 7 7 1 9
Loc.
Loc.
Loc.
Loc.
Loc.
Loc.
Loc.
071739 Van Yean 1:63 360 Military Map. Humevale 
Formation; plentiensis Zone.
X13: Road Cutting, Upper Plenty. Coords. 084876 Kinglake
1:50 000 Military Map. Dargile Formation; Aeqiria 
thomasi Zone.
X15: Road Cutting, E of Uandong. Coords. 092917 Kinglake
1:50 000 Military Map. Dargile Formation; Aeqiria 
thomasi Zone. .
X22: Cutting, 4 km east of liiandong. Coords. 097913
Kinglake 1:50 000 Military Map. Dargile Formation; 
Aeqiria thomasi Zone. •
X27: Road Cutting, I\I of Upper Plenty. Coords. 104898
Kinglake 1:50 000 Military Map. Clonbinane Sandstone 
Member, Humevale Formation; plentiensis Zone.
X48: Road Cutting, Quarry Road, Clonbinane. Coords.
148946 Kinglake 1:50 000 Military Map. Clonbinane 
Sandstone Member, Humevale Formation; plentiensis Zone.
X50: Stony Creek, Coulsons Crossing, Clonbinane. Coords.
090043 Kinglake 1:50 000 Military Map. Humevale 
Formation; plentiensis Zone.
X6: B a r b e r ' s  Creek,  Eden Park,  W h i t t l e s e a .  Coords.
602
Loc.
Loc.
Loc,
Loc.
Loc.
Loc.
Loc.
X61: Creek S of Bald Hills. Coords. 055001 Kinglake
1:50 000 Military Map. Dargile Formation; Aeqiria 
thomasi Zone.
Y41: Hill U of Eden Park, UJhittlesea. Coords. 092743
Yan Yean 1:63 360 Military Map. Mt Phillipa Member, 
Humev/ale Formation; plentiensis Zone.
Y80: Hillside exposure, E of Mt Phillipa. Coords. 106771
Kinglake 1:50 000 Military Map. Dargile Formation; 
Aeqiria thomasi Zone. •
Y82: Hillside l\l of Mt Phillipa. Coords. 107783 Kinglake
1:50 000 Military Map. Dargile Formation. Aeqiria 
thomasi Zone.
Y83: Hill N of Mt Phillipa, Uhittlesea. Coords. 104783
Kinglake 1:50 000 Military Map. Mt Phillipa Member, 
Hume\/ale Formation; plentiensis Zone.
Y84: Hill, 2,km SE of Upper Plenty. Coords. 111825
Kinglake 1:50 000 Military Map. Mt Phillipa Member, 
Humevale Formation; plentiensis Zone.
Y97: Hillside exposure, 3 km lii of Three Sisters, Flouerdale.
Coords. 272994 Kinglake 1:50 000 Military Map. 
Flouerdale Sandstone Member, Killingworth Formation; 
loyolensis Zone. .
(B) Melbourne-Lilydale Districts
Loc.
Loc.
Loc.
Loc.
Lòc.
B22: 2 km downstream from Watson's Station on Watson's
Creek, between Happy Valley and New Caledonia Creek, 
Xmas Hills. Coords. ? 341570 Yan Yean 1:63 360 
* Military Map, approx, only, exact position unknown. 
Humevale Formation; janaea Zone.
B23: At the junction between Woori Yallock Creek and
Yarra River, near Seville. Coords. 516459 Yan Yean 
1:63 360 Military Map. Humevale Formation; 
loyolensis Zone.
E1: Road Cutting, Eltham. Coords. 185482 Yan Yean
1:63 360 Military Map. Anderson Creek Formation; 
nilssoni Zone.
E2: Road Cutting, Yarra Brae, Wonga Park. Coords.
304476 Yan Yean 1:63 360 Military Map. Anderson 
Creek Formation; nilssoni Zone.
G1: Road Cutting, Hull Road, Lilydale. Coords. 358426
Monbulk 1:50 000 Military Map. Humevale Formation;
loyolensis Zone.
Loc. G2: Wilson's Quarry, Lilydale. Coords. 364436 Monbulk
1:50 000 Military Map. Humev/ale Formation; 
loyolensis Zone.
Loc. G3: Hughes Quarry (Section XII, Parish of Yering)
North of Lilydale, Lilydale. Coords. 355463
Yan Yean 1:63 360 Military Map. Humevale Formation
australis Zone.
Loc. G4: Yarra Flats, Flowerfield Quarry, Coldstream.
(= B.15)
Coords. 380482 Yan Yean 1:63 360 Military Map. 
Humevale Formation; australis Zone.
Loc. G5: = Loc. G4; australis Zone.
Loc. G6: Cave Hill Quarry, east of Hull Road, Lilydale.
Coords. 364425 Monbulk 1 :50 000 Military Map. 
Lilydale Limestone Member, Humevale Formation; 
loyolensis/sulcatus Zones.
Loc. G7: Road Cutting, Melbourne Hill, Maroondah Highway,
Lilydale. Coords. 364434 Monbulk 1 :50 000 Military 
Map. Humevale Formation; loyolensis Zone.
Loc. G9: Mitchell's Paddock, between Hull Road and Cave Hill
Quarry, Lilydale. Coords. 361431 Monbulk 1 :50 000 
Military Map. Humevale Formation; loyolensis Zone.
Loc
Loc.
Loc.
Loc.
Loc.
Loc.
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G10: PMG excavation, west side of Albert Hill Road,
Lilydale. Coords. 364437 Monbulk 1:50 000 Military 
Map. Humevale Formation; loyolensis Zone.
G11: Hutchinson*s Corner Albert Hill Road, Lilydale.
Coords. 363436 Monbulk 1:50 000 Military Map. 
Humevale Formation; loyolensis Zone.
G13: Road Cutting, Hull Road, Mooroolbark. Coords.
348405 Monbulk 1:50 000 Military Map. Humevale 
Formation; loyolensis Zone.
G15: Road Cutting, Stud Road, Roweville. Coords.
264230 Ringuood 1:50 000 Military Map. Humevale 
Formation; janaea Zone.
G16: Road Cutting, Manchester Road, Lilydale. Coords.
341432 Monbulk 1:50 000 Military Map. Humevale 
Formation; australis Zone.
G17: Black Springs, Road Cutting, Maroondah Highway,
Lilydale. Coords. 343435 Monbulk 1:50 000 
Military Map. Humevale Formation; australis Zone.
Loc.
Loc.
Loc.
Loc.
Loc.
Loc.
G18: West of Black Springs, Road Cutting, Maroondah
Highway, Lilydale. Coords. 332427 Monbulk 
1:50 000 Military Map. Humev/ale Formation; 
janaea Zone.
G19: Road Cutting, Yarra Road, west of Bryson’s Road,
Wonga Park. Coords. 299440 Yan Yean 1:63 360 
Military Map. Dargile Formation; plentiensis Zone.
G20: Ruddock*s Quarry, hillside exposure, west of
Edward’s Road, Lilydale. Coords. 341455 Yan Yean 
1:63 360 Military Map. Humev/ale Formation; 
janaea Zone.
G21: Ruddock’s Corner, Road Cutting, Lilydale.
Coords. 345452 Yan Yean 1:63 360 Military Map. 
Humev/ale Formation; .janaea Zone.
G23: West of Lilydale Cemetery, Victoria Road, Lilydale.
Coords. 359449 Yan Yean 1:63 360 Military Map. 
Humev/ale Formation; janaea Zone.
G24: Road Cutting, Victoria Road, NW of Lilydale.
Coords. 361451 Yan Yean 1:63 360 Military Map. 
Humev/ale Formation; .janaea Zone.
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Loc.
Loc.
Loc.
Loc.
Loc.
Loc.
G25: ’’Warren’ s", near Yering Gorge, Lilydale. Coords.
338486 Yan Yean 1:63 360 Military Map. Humevale 
Formation; .janaea Zone.
G26: Hillside exposure, Devon Park East, Lilydale.
Coords. 348493 Yan Yean 1:63 360 Military Map. 
Humevale Formation; .janaea Zone.
G27: Yering Gorge, Yarra River, Lilydale. Coords.
352515 Yan Yean 1:63 360 Military Map. Humevale 
Formation; .janaea Zone.
G28: Railway Cutting, Coldstream, N of Lilydale.
Coords. 395468 Yan Yean 1:63 360 Military Map. 
Humevale Formation; australis Zone.
G29: Between Croydon Railway Station and Mt Dandenong,
on Croydon Road, 4 km east of Croydon Station. 
Coords. 342380 Monbulk 1 :50 000 Military Map. 
Humevale Formation; australis Zone.
G30: U/arrandyte South Quarry, Gold Memorial Road,
Warrandyte. Coords. 255433 Ringwood 1:50 000 
Military Map. Warrandyte Conglomerate Member, 
Anderson Creek Formation; pre- A.thomasi Zone.
603
Loc.
Loc.
Loc.
Loc.
Loc.
Loc.
Loc.
liJoori Yallock. Coords. 496415 nonbulk 1 :50 000 
Military Map, Humevale Formation? loyolensis Zone.
G33: Trench excavation, Syme's Homestead, Killara.
Coords. 509430 Monbulk 1:50 000 Military Map. 
Humevale Formation; loyolensis Zone.
G34: Syme's Tunnell, Killara. Coords. 497423 Monbulk
1:50 000 Military Map. Humevale Formation; 
loyolensis Zone.
G35: Syme*s Quarry, Killara. Coords. 505425 Monbulk
1:50 000 Military Map. Humevale Formation; 
loyolensis Zone.
G37: Seville Quarry, li/arburton Highway, Seville.
Coords. 501413 Monbulk 1:50 000 Military Map. 
"Seville Limestone", Humevale Formation; 
loyolensis Zone.
G39: North of Ruddock's Quarry, Power Road, Lilydale.
Coords. 341461 Yan Yean. 1:63 360 Military Map. 
Humevale Formation; janaea Zone.
G40: Northwest of Ruddock's Quarry,hillside exposure,
Lilydale. Coords. 341465 Yan Yean 1:63 360 Military 
Map. Humevale Formation; janaea Zone.
G32:  Road C u t t i n g ,  liiarburton Road between K i l l a r a  and
Loc.
Loc.
Loc.
Loc.
Loc.
Loc.
G41: West of Ruddock's Quarry, hillside exposure,
Lilydale. Coords. 333456 Yan Yean 1:63 360 
Military Map. Humevale Formation; janaea Zone.
G43; Tank excavation, Smale's Farm, Yarra Glen.
Coords. 391561 Yan Yean 1:63 360 Military Map. 
Humevale Formation; .janaea Zone.
G44: Shaft excavation, Smale's Farm, Yarra Glen.
Coords. 392563 Yan Yean 1:63 360 Military Map. 
Humevale Formation; .janaea Zone.
G46: Railway embankment, west side of Yarra Glen Railway
Station, Yarra Glen. Coords.'395555 Yan Yean 
1:63 360 Military Map. Humevale Formation; 
janaea Zone.
G47: Bank of Yarra River, adjacent to Yarra Glen-Lilydale
Road, Yarra Glen. Coords. 397553 Yan Yean 1:63 360 
Military Map. Humevale Formation; janaea Zone.
G48: Bank of Yarra River, adjacent to Tarrawarra Bridge,
Yarra Glen. Coords. 445557 Yan Yean 1:63 360 
Military Map. Humevale Formation; australis Zone.
Loc.
Loc.
Loc.
Loc.
Loc.
Loc.
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Xmas Hills Post Office and Watson’s Creek School, 
Xmas Hills. Coords. 332562 Yan Yean 1:63 360 
Military Map. Humevale Formation; plentiensis Zone.
G50: Black Springs Quarry, N side of Maroondah Highway,
Lilydale. Coords. 343435 Monbulk 1:50 000 Military 
Map. Humevale Formation; australis Zone.
G52: Road Cutting, Manchester Road South, Mooroolbark.
Coords. 336401 Monbulk 1 :50 000 Military Map. 
Humevale Formation; australis Zone.
G53: Road Cutting, Mooroolbark West. Coords. 319390
Monbulk 1:50 000 Military Map. Humevale Formation; 
australis Zone.
G54: Road Cutting, Killoran Estate, Mooroolbark. Coords.
330400 Monbulk 1:50 000 Military Map. Humevale 
Formation; australis Zone.
G56: Railway Cutting, north of Mooroolbark Railway
Station opposite pole 1090, Mooroolbark. Coords. 
330405 Monbulk 1:50 000 Military Map. Humevale 
• Formation; australis Zone.
G49: Road C u t t i n g ,  Y a r r a  Glen-Xmas H i l l s  Road, between
Loc.
Loc.
Loc.
Loc.
Loc.
Loc.
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west side of Hull Road 1 km north of railway 
bridge, Mooroolbark. Coords. 356416 Monbulk 
1:50 000 Military Map. Humevale Formation; 
loyolensis Zone.
G58: "Sheldon*s", Albert Hill Road, Lilydale. . Coords.
365439 Monbulk 1:50 000 Military Map. Humevale 
Formation; loyolensis Zone.
G59: Immediately east of loc. G58; loyolensis Zone.
G60: Road Cutting, Albert Hill Road East, Lilydale.
Coords. 366439 Monbulk 1:50 000 Military Map. 
Humevale Formation; loyolensis Zone.
G61: Hutchinson's Well, Albert Hill Road, Lilydale.
Coords. 367439 Monbulk 1:50 000 Military Map. 
Humevale Formation; loyolensis Zone.
G72: "Steane's Ridge", Maroondah Highway, Lilydale.
Coords. 368438 Monbulk 1:50 000 Military Map. 
Humevale Formation; loyolensis Zone.
G 57:  (= G 1 2 ) .  Road C u t t i n g ,  Hull  Road, in g u t t e r  on
6 1 2
Loc.
Loc.
Loc.
Loc.
Loc.
Loc.
G73: "Steane1s Quarry", Naroondah Highway, Lilydale.
Coords. 368437 Nonbulk 1:50 000 Nilitary Nap. 
Humevale Formation; loyolensis Zone.
G74: "Steane*s Homestead", Naroondah Highway, Lilydale.
Coords. 369437 Nonbulk 1:50 000 Nilitary Nap. 
Humevale Formation; loyolensis Zone.
G75: (= B16) "Simmond's Bridge", River Yarra, Tarrawarra,
east of Yarra Glen. Coords. 446557 Yan Yean 
1:63 360 Nilitary Nap. Humevale Formation;
.janaea Zone. .
G78: Koonung Creek, Templestowe. Coords. 144388
Ringwood 1:50 000 Nilitary Nap. Dargile 
Formation; Aeqiria thomasi Zone.
G85: Road Cutting, Olympus Drive, South Croydon.
Coords. 310367 Nonbulk 1:50 000 Nilitary Nap. 
Humevale Formation; .janaea Zone.
G86: Road Cutting, Nooroolbark. Coords. 355415 Nonbulk
1:50 000 Nilitary Nap. Humevale Formation;
loyolensis Zone.
Loc.
Loc.
Loc.
Loc.
Loc.
Loc.
G87: MMBW pipeline excavation about 0.4 km west of
railway bridge on Hull Road, Mooroolbark. Coords. 
351416 Monbulk 1:50 000 Military Map. Humevale 
Formation; loyolensis Zone.
G88a: Excavation, Manchester Road, Mooroolbark. Coords.
339419 Monbulk 1:50 000 Military Map. Humevale 
Formation; australis Zone.
G89: Road Cutting, south side of Breakaday Pass 160 m
east of V/alley Road, Lilydale. Coords. 355448 
Yan Yean 1:63 360 Military Map. Humevale 
Formation; australis Zone. .
G90: Coldstream West Dam, Coldstream, north of Lilydale.
Coords, 370481 Mooroolbark 1:50 000 Military Map. 
Humevale Formation; australis Zone.
G92: Road Cutting, Honeysuckle Way, Lilydale. Coords.
350456 Yan Yean 1:63 360 Military Map. Humevale 
Formation; .janaea Zone.
G100: Corner of Taylors Road and Williams Road,
Mooroolbark. Coords. 352399 Monbulk 1:50 000 
Military Map. Humevale Formation; loyolensis Zone.
Loc. G150: Road Cutting, Watson's Creek-Yarra Glen Road, 
Xmas Hills. Coords. 345506 Yan Yean 1:63 360 
Military Map. Humevale Formation; janaea Zone.
Loc. G151: Dandenong-Ringuood Seu/er Tunnel, Uav/erley. Coords. 
235226 Ringuood 1:50 000 Military Map. Humevale 
Formation; plentiensis Zone.
Loc. G200: Road Cutting, Warrandyte-Templestou/e Road, 
Warrandyte. Coords. 222445 Ringuood^1:50 000 
Military Map. Mullum Mullum Sandstone Member, 
Anderson Creek Formation.
Loc. G200A: 10 m stratigraphically above G200, and adjacent 
to G200.
Loc. G250: Road Cutting, Yeringberg Hill, north of Coldstream. 
Coords. 450510 Yan Yean 1:63 360 Military Map.
Cave Hill Formation (Yeringberg Sandstone Member).)
loyolensis Zone.
Loc. G255: Road Cutting, Wonga Park Road, Wonga Park. Coords. 
305454 Ringuood 1:50 000 Military Map. Dargile 
Formation; plentiensis Zone.
Loc. YERIIMG: Exact position unknown, but judging from labels 
and NMV/ Registration Numbers, it is likely that 
specimens were collected by Seluyn during his
Loc.
Loc.
Loc.
Loc.
Loc.
e i  x
’j I
1854-55 traverse to Lilydale. In his report 
refers to the Lilydale Limestone as "a patch of 
limestone at Yering", i.e. Cave Hill, Lilydale.
M1: Summer Hill Quarry, Craigieburn. Coords. 995623
Sunbury 1:50 000 Military Map. Dargile Formation; 
nilssoni Zone.
M2: Studley Park, immediately north of Johnston St
Bridge, Melbourne. Coords. 041383 Ringuood 
1:50 000 Military Map. Dargile Formation; 
nilssoni Zone.
M3: Road Cutting, Alexander Avenue, South Yarra (=
Yarra Improvements). Coords. 034339 Melbourne 
1:63 360 Military Map. Dargile Formation; 
scanicus Zone ( + Aeqiria thomasi Zone).
M4: Excavations, Wellington Parade, Melbourne. Coords.
015363 Melbourne 1:63 360 Military Map. Dargile 
Formation; scanicus Zone.
M6: Underground Rail Loop, corner of Suanston St and
Latrobe St, Melbourne. Coords. 004366 Melbourne 
1:63 360 Military Map. Dargile Formation; 
scanicus Zone.
Loe. M7: Road Cutting, Hurst Bridge Road, Hurst Bridge. 
Coords. 221602 Yan Yean 1:63 360 Military Map. 
Darqile Formation; nilssoni Zone.
Loe. M8: Road Cutting, Yellingbo. Coords. 553378 Gembrook 
1:50 000 Military Map. Darqile Formation; nilssoni 
Zone.
Loe. M9: River embankment, Moonee Ponds Creek (= Brunswick 
Road loc). Coords. 977413 Melbourne 1:63 360 
Military Map. Darqile Formation; Aeqiria thomasi 
Zone.
Loe. T8: Road Cutting, Strathewan. Coords. 292692 Yan Yean 
1:63 360 Military Map. Dargile Formation; post
scanicus Zone.
